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ISTBODUCnOK 


fiilsttrculosis is 9 n«cratisii39 baetdrial infsction 
with jp]pot««ai aianifastatioi^s and wida distrihmtion* Tha 
lungs «t« most coranonXy affseted* but Issions mtkf slsd 
occur in tiui kidn«]f»« bone# lystphnodes and neningns ok 
disseiRinated thxoughout the l3€»d]f* Infection mof cause 
clinical disease either shortly after inoculation or 
after a period of months or decades of dormenejf* 

Morbiditjf and mortality <^oe to tuberculosis ere 
significant problem in developing countries not sparing 
children* Tuberculosis raniui «nong the five leading 
causes of morbidity mad mortality in India* incidence 
of tuberculosis in children ^ Cbelow 14 years) has been 
reported 2*7% in the gei^ral population and 2*4;^ in all 
patients regiatered in hospital (Manchanda et al# 19S6) * 
Incidence is found as high as 6*$% of . total adtoisaion in 
the tuispitai* Different studies done by various uorkers 
have shovn that 14 li of children below 4 years# 40i4 of ' 
those below 12 years# had already contracted the infecticm 
as indicated by positive tuberculin reaction* 

Tuberculosis is a major health problem in the 
developing countries# On the basis of criterioo laid doim 
hr no single country in the world has suoceeded in 
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reaching the point of control* Jf-revalenc® infection 
in the «g« gronp of 0 - 14 year# in develop#^ conntrlee 
i& about 2 1»3 396 as compared to the 
deeelopii^ countries which is afcout^ 60'ji£, to 

tuberculosis in inf wwF and chii^sjiQQ^ posses 
serious protoieirt particularly because of it« jjign 
Bsorbidity and siortality* Vague »y«ptoiwitology and 
dreaded complication like meningeal* mlliijnyy «id 
disseminated tuberculosis are cowmon* 'therefore* it 
deserves special mmphmmi» end its early diagnosis and 
pcoRpt traatment is very inportant* 

bafinitlve diagnosis of tuberculoa^g 
only by d«oonst rating acid fast bacilli in tiw appropriate 
material* This however# is achieved in ©niy a «ail 
proportion of children with tuberculosis* ^ often 
the diagnosis of- tuberculosis is presuaptiva based on a 
history of contact# clinical findings# ^^semato logical 
examination and skiagram chest and positive msntoinc test* 

History of contact with an infectious patisnt 
of tuberculosis is often not available and at times 
deliberately defined d«M to social stigisa of ^ disease* 
Clinical features at ths onset are vague resultini in 
delay is diagnosis* Haeiftatological changes in the form of: 
decreased haemogloblG# lymphocytosis and raised erythrocyte 
sedisontation rate are non-specific as these changes cm 
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in my cttronic illnexs* Btili^oiogical eUmgm* 
im thtt iiaiQS «]r« oniy sug9«»tiir@ and not ’mxy C0n£i£in«t#r]f • 
In tmlaftneuiar Miiiiigitis e.y'tologieal and biochttodeal. 
ebangaa in earcbroapinai finid wmy Tam mhmmnt in aoM emmt* 
wbiX« sitniiar ai tarnation may occur in viral and jg»artiaXXy 
traatttd tubercuioaia • 

Great reliance is therefore placed u^on a 
positive mantoux reaction to distinguish tubercular 
from non* tubercular infection* This has proved partially 
useful in iijest# where a positive mantoux reaction is 
reported in 9314 of patients of taiberculosis* lot in 
India* positive mantoux reaction is recorded in only 
30 * 40% of oases* This high incidence of Idiis tubercular 
angery may be due to ' malnutrition as demonstrated by 
iiariaixl in East i^frica or due to immuno*de£iciency which- 'i 
may be primary or secondary* Therefore* this test once 
considered to be an important screening test is losing its :i 
significance in our country because it may leave many 
cases of tuberculosis undetected* 

In recent years* there has been inereasitig 
documentation about the value of BCG vaccination as a . 

diagnostic trial* Xt is believed to be far miperior to ; 

... -{ 

tuberculin test* because it is very sensitive and reliable 
test and it is generally positive even in situations like 
severe' eialnutritioni* milliary tuberculosis and tubercular 
meniagitis* 
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c«l,X msdiat«ci inmunity is r«8ponitlbl« far prottotlo] 
sgalnst tulMXCulosis • l^ulsercuiar hypersensitivity is an 
•ssentiftl part of cell mediated immunity even thoi^h lecMit 
of the patients produce himnoral response against various 
antigens of tubercular bacilli# they are not protective# 
Bhataagar et al (19?7) have demonstrated an inverse 
relation between humoral and cellular response in 
tuberculosis'. 

Man has no inherited immunity against tuberculosis*' 
It is acquired as a result of natural infection or B»C«G« 
vaccination* Past infection with atypical .fflycotoacteria is : 
also credited with certain amount of naturally aeguired 
immunity* ^tibodies# are 'produced es a resistance to 
infection* Both delayed hypersensitivity and acquired 
resistance to tuberculous are cell mediated response* 
it proves ad* 3 ua'te to limit further multiplication and 
spread of bacilli* 

fimpteen worker in the past have demonstrated 
that cell mediated imunity is cos^romised in different 
forms of tuberculous there being a direct 'Correlation of 
the depression of cell soediated respmse to the severity 
and dissemination of tubsrculceis * 

With this prospective in mind# this study was 

' ' ■ . ■ ''i 

planned with tht following aiimi and objectives. 
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mp osJECTiyga 

!• To jitiidy th« <3«Xa!f*<l ii3irp«r-s«iisi.tivity rm»pQm% in aXi 
£ar<r4i of tubircuiosiii using S*C*C« and Hmtoxm test* 

2. atudy of T and B lyrophocjrtas in conjugation witn 
daXay’ftd hirp«r»sttRsltivit|' in th« cases of different 
t^jpes of tuiserculoais* 

3* fo airaluate a relationship between childhood 

tubexcuiosis and malnutrition vis-a«»vis immunological 
profile* . ' 





mVim OF LITSRATURS 
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Riyisfei Of LiyEKATum 

Tufe«irculos4» 4» a irary coBinon in 

davalopir^g countriaa «nd imraXvafi dtiffamut orfana of 
th« body* 7iiJt)«xoal.ooa iitfoctlOTi remains doffiinaot in 
majority of the infected aduits thongh it may become 
activ’« at any tinie* Howeirer# the diffarencea bettraan 
infection and disease is narrow in children. 

An apparent silent infection may result in e 
dangerous disease like ntilliary# menii^eal'or disseminated 
tuberculosis in an immunocompromised child (IJdani 1933 
and Seth V# Hath# Singh# 191^) « 

i^tccording to an ICHk survey# the incidence of 
tuberculosis in India is about 1 in SO* 

Understanding of the fuMimental iit^ortancc of 
the first or primary infection emm slowly over the past 
century and the concept of primary infection evolved from 
studies of Parrot (1376)# Gohn (1912)# Hanks C1917) and 
Mallgren (193S)« ¥et even -now the significance of primary 
infection for the continuance of tuberculous infection 
from one generation to ne%t^ generation is not suf ficiently 
recognised. 
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lioir.€Bcl><itugt itiii History 

fubereuXoffis laM &ame<3 to iodleattt its foxvatioit 
of firn noduXts or la;ib«rcX«s» For leaojf j^eors chronic form 
(often calXed i'hthisir or consumption) «f«s considered s 
dsgsnc rstive or hersditary disssss <|nits tmrsXstsd to 
t«l»rcwlosls of childhood which was obvious toy infactlcwis. 

Tils aneiant writings of Indian madicifia indicata that 
tutoereuXosis was ssisting in Zadia isiora than 2d@0 ysars . 
ago. Hippocrates (460 bc) ths father of a»<liciiia# caXXad 
it Phthisis which satans to dry up. the dissasa was also 
rsfsrrad to as '■captain of ths man of dsath" and great 
consumption was eonsidsrsd. zalnnsa (1319) was tlw» first ; / 
to racognisa tha chronic foris as iwraly a iatsr davalopssnt 
in tha saiaa infaetion. Koch (1332) idantifiad tha .eausativa 
Organism* Von Pirguit (1907) discovarad tha tutoareulin tast* 
soon after First Horld war# SDS vaccina avolvad Iqr tha 
f ranch aciantists# calmatta and Gissrin# was tasted in 1921* 

In India# BCG vaccina was introdiicad in 1949* som human 
racas (Caucasian. Hongolian) hava li vad with tutoarcla 
toscilli thmwghout much of thsir history and in tham tht 
infaetion produeas a mora chronic disaasa only raraly toaing 
fulminant* On the other hand# Mrican. .American Indians 
and isXimo paoplas hava had contact with tutoareulin over a 
much shorter period and in them the infection is more paona 
to produca fulminafit disease# The death rata from 
tidserculosis toagan to fall 1900 is davalopiog eotmtrias* 
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For th« pmx’ma with clJLnlcml tuberculfiMiiii# how«v-»r, tho 
most important davalopment .oecurcd in 3,944 with diacorarir 
of straptomyein and iatar on othtr 4roga« 

Macnitifeif of. tha probiam 

ChiMhood tubarcttiosia is a pnhlio haalth prohltim 
of major isportanca in almost all eoontritts* ToherculosiS: 
i® a univarsai disaas# a® thare is no si ngla country in 
world which has s«ce««ded in reaching the point of control 
that ia •less than 1 percent tuberculin positivity amonf 
children in tha age group 0-14 years • a criteria laid J 
down by i^iorld Haalth Organisation. 

Xn lndiia« tulMireuloaia infaetion is widaspread 
in tha country and on an avaraga 90 parcemit of the 
population are infected at aony one time* Morbidity and .1 

mortality due to tubareulin are significant problems in 
developing countries not sparing children (Udani et al» 1976}* 
Ttm ntiRtber of deaths from tuberculosis in India is often 
guotad as S#00«000 each year* Gordon at al (1941) reported | 
a death ra1»i of 110 par 1«00«Q00 population in tha Punjab* 
Bordia (1968) astimatad that about 80 to 100 parsons die in 
India every year in a population of 1# 00# 000. 

A survey dona by Indian Council of Medical Basearch ! 
show the prevalence rat® of active and probably active ; 

tubareulcNiis cases varied from 1*1 to 2*S percent in 



ai£for«nt som and Um lsact«irioi<»gic«liy pasit4v« ca»« 
varied ba tween d*2 to 0»i percent o£ population* It me^ui 
on an averete I*® percent of the population have 
tulMreuloeie and 0*4 percent of theni are infectioue eaees« 

It waa also confirmed hy umi t^arain et el (1963) • *flie 
prevalence rate in the cities# towns and villages were 
nearly of samt order* The prevalence of active disease 
in the population is- 15 - 25 per 1#000 population# Qf the 
15 <• 20 million active cases of tuberculosis# 4 to 5 million 
are becillary* with such a vast magnitude of problem of 
infectious adult# The prevalence of infection in the child 
population is naturally very high# 40% of the children 
by the age of 6 years and nearly 80% by tha age of T5 years 
can be considered as infected if 6 iss induration is 
considered as the cut-off point (Odani et al# 1982)# 

Gotihi et al (1979) have revealed that increasing the sise. 
of induration from 10-12 fnm made only a difference of 2% 
in positive tuberculin rate# 

With an annual rate of first infection# in children 
as 4% in India (8aJ Marain# 1930)# 3.64 million cshildren 

in the age group of 0-4 years are infected annually 
(Odani# 1963) « The problem of neuro-tuberculosis mainly 
tubercular meningitis in children has been highlighted by 
lldani (1933) on the basis of hospital data# Rao et al (1982) 
have shown that the risk of deaths in tubercular ms ningit is 
is 3 times more than in intra-thoracic tulaereulosis in 
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cMidjr«i:i S years and i«S tiros more in the age fCdii# 

of 5 « 14 years. 

Age relation to Tuberculosis s 

the prevalence of infection is about 4Q% in all 
the age group* yith vast magnitude of the problem of 
infection# in adult# the prevalence of infection in the 
child population is naturally very high. 4Q% of thie 
cnxldcen by the age of d years and 80% by the age of IS 
years can be considered as infected if 4 mm ^ induration 
is considered as cut-off point (Odani et al.# 1932) . 

Magotera et al (1974) described that at the age of 5-7 

years# age incidence is higher and it is about 33 

It is followed by 2*S years age group where it is atout 2S%. 

tidani (1933) showed that 3.34 million children in - 
the age group of 0-4 years are infected annually# with m 
annual rate of fresh infections in children as 4% in India. 

aamchandran at al (1933) done field studies 
conducted at Kadras and showed that 24 percent of children 
below six years and 40 percent of those below 12 years had 
already contracted the infection as Indicated by positive 
tuberculin reaction. Anergy demonstrated by false negative 
tuberculosis reaction in children suffering from tuberculosis 
poses a problem for diagnosis# in SO percent of autopsy 
proven malnourished patients of tuberculosis# there was 
magativa tubaxeulin reaction (lldani et al » 1973) « In the - 
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U»itM 3ttt.ttts# it was th« 8th IssdiiiQ esusst of dosth hy 
i$20 for oliil4r«ii. i«4 i^ears of age and hj iidO it was not 
oaa .of the to|» l§ cauaaa of death, for aiii:i' age group of 
children* ^fhia ia in stark control to the persistant 
high Incidence Cone of the top 18 diseases in children) 
today in developing countries* Q£ new tuberculous 
infections revealed by conversion of tuberculin reaction 
from, negative to positive* 5 to 15 percent progress to 
serious disease within 5 years if left untreated* The 
risk of direct progression varies with age* It is greatest 
when infection begins in the first years of life and nesct 
greatest in young adult and. adolaseents* iu^ong thosa 
raiiain.ing well for S years# a further 3 to 5 percent stay 
develop late racrudesance at sona time during life* 

k) Pathooenasia i . 

Initial infection i The tvbercl® bacillus may enter the 
body by way of the genlto-urinary tract# the conjunctiva# 
the skin# the alimentary canal and the respiratory tract* 

For practical purposes# this only route that ia af 
importanea in the tmited State is the lung# because they 
prodijwe no tcatin and no tissue reaction they remain free 
to multiply without deterrenc* CHarrlson# 1880)* After 
phsgoefytosis in the host# they remain viable 

within siacropiiages for an entended period* The organisn 


mmh rtgionfil Chil&jt) nod«& md «vmn tlM blood «tap««ni 
before their jprogrese is iohlMted by the freduai 
deveiopiimt of specific iiammity over a period of sever*! 
weeks, this tim®# the characteristic tissiae ie«etiam 
develops with epithiloid cell graouloittas sod eessatiof! 
iMicrosis io the pulsionary region# regional lymphnodes m& 
mf site which bacilli has spread* 

‘i>ii«nt Msseminaticm t 

Early in the course of a new infection tubercle 
bacilli react the general circulation in varying numbers* 
fhis stage is important in the pathogenesis of tuberculosis 
because it is the time when bacilli react distant sites to 
establish metastatic foci of infection* 

Latent infection i 

when a tuberculous lesion regress and heals the 
infection enters a latent phase in which it may persist 
without producing illness* it may develop into clinical 
tuberculosis at any time if the persisting intra<Msellular 
organisms began multiply rapidly* 

TUBERCULIE T£&T 

Mft.teri. sa i « 

Tuberculin was first introduced by Robert ld»eh In 
iSfg* fie aitaoufieed the discovery of a harmless subatanea 


13 


wMch would both pir«vef)t «iid cuir« tubtrculosis# Ho gmum 
no elm as to tl^ oJtiQ'ih# iiaturo or cohtoitt of this mmgile 
stuff* 

11% 190?# Von Pirquot doseribsd « sicia tsst srhieli 
could b« us«d ia cliaicsl work for ths dstsetion of thos# 
sensitised to tuberculin* He was the first iiorlcer who 
introduced the term ‘allergy '■ to explain the altered 
reaction in form of cutaneous reaction. 

Tuberculin preparations in use i 

(a) Old tuberculin (OT) 

(b) furified tuberculin (iPT) 

(c) Purified protein derivative (PfD) 

(a) Old tuberculin t Old tubercuHn was originally 
prepared by Robert Koch in 1891* This is a crude 
preparation containing polysaccharides# nucleic acid and 
othar soluble bacterial prod, nets as impurities* Som of 
the proteins of old taberculin may have been denatured by 
heat and there is a variation in potency of. different 
batches of it* Old tuberculin is not. stable Mire than ; 
few weeks* 

Cb| Pijtrified tuberculin t as studies of tuberculin test 
were condtwted on a large scale# the need for a relative 
standard tuberculin product became more and more apparent* 
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In 1932# «j«ib«rt r«portttd th« preparation of a aiore 
puriJiad tiibtrculin roada hTt protein precipitation witii 
trichior «s«tic acid* 

*^urified protein deriyativ i In 1934 purified protein 
deriirative eaa preparedii This et^atanee haa amalier 
tuberculin protein stolecules (imlhmrt, 1934 and £<on^ et al# 
1935 ) . 

.now most widely used tulserculin# contain# ^ 
no protein other than that of tubercle bacilli* Its 
antigenicity i« reduced by heating* P*P*£>* solution is 
stabilised with a substance Imown as *Tween'* 

Qld tuberculin has also been standardised by w«ll*0« 
and both preparations are used extensiv’sly (Miller et al« 
1963) • Since human and bovine types of 'tubsrcle bacilli 
have a coiimon allergen# the use of tulMrculin from hwan 
tubercle bacilli is considered adequate to detect infection 
with either bacillus. 

Since some of the pmtmlm of 0*T* and'P.P.D* may 
hami been denatured by heat* It is conceivable that these 
do not contain the full component of tuberculous proteins 
which is syn'tttesised the bacillus (Tripathi# 1972)* 

In tuberculin testing either o*T» or p»p*p« is 
injected into '^e skin* There are several methods of 

dlNteiiiiii iPsaet 1 4 f% #siiiil#4 fMl 



15 


Ca) Vott^Pircwt tmBt i It Is quail tatiir# a©^ not 
quantitatl^sre t«st* The incidcx^c o£ response to it# is 
atleftst IQ% less than to the intredermal method* It is 
painful especially when applied to the children# liwnce 
has largely fallen into disuse (i««illis and Cummings# 1952) * 

The patch test is no longer regarded as reliable 
(v«lllis and Cummings# 1952)* it is 'rery satisfactory in 
young children# provided it is carefully performed and 
correctly read (Miller et el# 1963)* 

Dick (1950) advised that this should not b» used 
in young children as it produce severe reections* 

ih) Multiple puncture test t This is widely used spiKsially 
when lerge tiwher of children are to be tested rapidly* 

(c) Jet inlectioo i This method uses a Jet gun to deliver 
5 TU of p«p*D# intradermally under high pressure* 

(d) Mantoux test i ; It is most common method used for 
tuberculin testing* It is m intradermal test ifitrodueed 
by Mentoujc in I9§i* This test is performed by injecting 
0*1 ml of standard solution of taiberculin (0*T* or p*p*d*} 
intradermally by a special tuberculin syringe with e short 
sharply bevelled 26 or 27 gauge long needle into the 
eleensed sMii of the flexor aspect of the left forearm* 

The aiaiitomc test has the ^advantage of accurate 
ncesureiMifit auod ixaoeamt ration of dose* it yields « higher 



^coirdinQ to aingnostic standards m6. 
eiassification of tubereyioaiSf ^^rican i.u3»g #iii»ociatiofi« 

t York, the Kantoux test ahoyld In r«a<l 48*72 lioutrs 
after injection* Ttit reeling ahomid ht made in good light 
with the foream slightl^r flexed* Beat ti one ere eleeeified 
on the Isaeia of induration (not erf-theme) # which mej he 
dete»}int^d by inapection from a aide view egainat the light 
aa well aa b^ direct light and Isf palpation with gentle^ 
atroking of the area with fingera* Beaetioe i^ould Ise 
meeaured and recorded in nilliiaetera aa a largeat diameter 
of induration at right angle to the long axia of the arm* 
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this minimi limit* A«e«nt atudi«« hnw thpmn that 
parson# with 9004 sis# rmauctim to $ TU tm»t CIO itm or 
mr« indiurstion) « «re m&rm XJLimly to tumm tnlatrcnlowit 
than mxm tim parsons with smsllsr (S to 9 Ma) rsactioKis 
C&iignostic standard *1941* of ths i^otionsl Ifnlsitrotilosis 
^tssocistion* ^mrics) • 

Ttm following intorprstations are rscoimendod 
according to the Diagnostic standard classification of 
tuberculosis* .«aQsrican JLuuB^g ^sociation* Mow ¥orlc (1949J « 

Ci) Fositliw inaction CIO m or mors of induration) t- 

This is a positit^a tu)»ereulin tast and almost 
mlwAy» raflacts sansitivitF rasulting from infactlon with 
M* Tubarculoais* Tha tast doas not naad to ba rafNaatad for 
confirmatito}* 

Cii) Doubtful raactlon CS •». t wm of induration) •• 

This doubtful raactloii raflacts sansitiirity which 
can result from infaction with aithar atypical i^cobactaria 
or M* tubsrculoais with inco'mplataly dawaloped sansitivity* 
if p«p«D« antigan for atypical mycobacteria ara awailabla* 
intradarmai taat with such antigana should ba applied at tlM 
9mm tlm* if this parson is ksown to haws baan in closa 
contact with a casa of prowan actiwa tubareulosis or has 
J&i»ray and clinical awidanca of disaasa comparabla with 
tubarculosis* ^ hs should ba managed in tha sama fashion as 
m raaetor with 19 aw* or maca of induration* 




iiii} N«ig«.tlir« immtifafn C4 nm latlow of ifiduir«tloiijl t* 

Thiu re€X«et« ttithe.r m lack of l^&Bjroulin nosisitivi^’ 
or m Im frode tiiiich m>st iiliely i.m not to 

K* tubtrculoflia infection* MO repeat test is nmcm»»mxf 
unless thsre are other suggestive clinical evidence of 
tulsercuXosis* 

S ignificance of a pos itive Mantoux test i 

<4. pool ti vs Kantouic test is evidence that the person 
has Iseen infected uith tuOcrcle bacillus and is allergic or 
hypersensitive to its proteins* The presence or absence of' 
activity of a current lesion cannot be detected from the 
extent of rewtion* Properly used* the test is more 
reliable Mthod for detection of child.ren .who haipo had 
infection with the tubercle bacillus and it need further 
examination to determine whether the lesion is active or 
guiescent* 

The severifgf of positive Mwitoux reaction are 
cafetgorlaed (Jaiswal* I97i) m below i 

Ci) Mild reactioa . i 10 14 »» induration 

Cil) Moderate * t IS * 30 mn induration 

{iii) severe : * Above 30 vm induration «hd/or 

uleerationf vesieulation and 
necrosis* 
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W mti&rm Mitotom ipeaetioii i 

ynS«]r e<irtAi» eiir«unist«iie«« chiU iiitli 
inf^ctXan Ktft^ iMir« a DtaQatiire raaetioR ta tiilNirCTiiii* 

I'iitaa msm « 

(il Kliirs tlMi taut i» do.ai durii^ iucwlmtiofi iJ«rio<3 ©f 
th« di»«a8« i&ob«rt# if 75) • 

44i} «dvanc«d t«rr4nai atagaa of tubtrcuioftia 

wimn hy.ixersanfiiti'vlty to tuberculin ia «u^pr«ss@d 
CMaat«r> 1955) • 

Uii) ^eirera Miinutrition (Harland# 19€5) . 

(iir) .’ideilni strati on of corticostsroMs or imuno* 
sujpprsssiirs mgmntB (ilsimn and imgml, 1951) • . 

(v) /'Mcuttt febrile illness (nobert* 1975), 

(¥1) Certain exentlwisii «»g* tlessles# Chicken«pOK and ewm 
after inijeeticin of liee fMesles eiMscine and poesiblf 
after asiallpoa raecine iAronaon# 1951 & Calwell# If 57) • 

Cell) oarcoidoais# i#eukaefiiia» Cirrhosis of Hirer# influense 
iKester# 1955)# <^arlet feeer# Pertussis# Diphtheria 
md glandular fever icalifell# 1957) • 

(viii) Deeensitisetion by large dose of tuberculin or 
recurrent mail doses of tubereulin and B«C»a« 
viweinatioii (Master# 1955) • 
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Ci4c) WtkMiXtf taelmiqtai m fAultgr luteircuiia# m it 

iraypidiy. in wainct climat* i«ichnr & 

1972) « 

Cx) mmsm d«)i:rslr«tion {Boibmxt, 1975) « ’ 
ixi) <AQ«Maiplol3iil.inii«mift* 

W&tm positive xmmtiQn mmy qccvx in th* cft«es 
iiaf«Gt«d with atypical wycobacteria (Fr*id.i«an «a,d S41ir«ini»ani 
1952) • 

Fallaciea of Hantonx teat s . . 

In childran laa« than 4 yaara of aga* raaction of 
10 pwi or nora ia corralatad with an activa primary infaetion 
with a high risk of dawaloping unaningitSa or milliary 
tuharculosia (Lincoln at al# 19$0) • Tha donhtful rtaction 
(S-9 mm) couM l»a dim to infeotioii with atypical myeobaetaria 
(fiogan* 1950 and lAmxmin at alt 1972) and vaccination 
at birth i^tmgmx at al« 1959)* Hanca« raaction of 10 im 
or Kuora to $ TO PPD ara conaidarad ^to indie ata activa 
inf action in childran laaa 'than 3 yaars and are raoommanSad 
for IKH prophylaxia by timarican Thoracic aociaty (1965)* 
in India# I TO WD B*T.-23 with twaan 90 la oaad* it has 
baan shown that tha sisa of raaction to 1 TO ki'D aT»23 
with twaan iO and $ TO of FPL kf* 19-20*2 1-22 without 
twaan iO did not differ appraeiably in parson who ara 
infactad with, wimlant tnbereia bacilli dNarnk# 1954) • 
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Ev»lumtXt)is tambtrcuXin t«st in « popui«tian o£ 60^000 
in iiidi* niiifSQf i Tli nf i^Pli nith tiraenn 30 {!{«rain« 

1973) m%xsgmBtm4 th«t in pandiiitric pjcneticn « rniMstian of 
15 mm or morm my let rogordnd a« «irid«ne« of octlvo dimmmm* 

m positive test nss feten repoirted feem 
ii»R4th 6ind Wollvmt 1954} to S5^i tl.incoIn« 1947) of esses of 
tuberculous mningitis* a negative reaction is not uncossnon* 

■Rajaaradn C1968) has shown that a repeat tuberculin 
test given at different sites rosy give significantly larger 
reaction than the initial test in atosenc® of new infection* 

Tim value of tuberculin test is graded when its' 
limitations are well understood* It is important that the 
test should be done properly# as sub*cutanBous injection of 
tu'bereulin invariably results in a negative test* 

S*C.G« Vaccination i 

in the last IS years B*C«G* vaccine had been 
used as a test for tuberculosis by somi workers* in a 
non* tuberculous child# after there is no reaction for 
2*3 weeks# then a peppule slowly £orm with an induration 
which develops into a pustular stage in 5*3 weeks# while 
a scar in 3 months* In some children# instead of a scar# 
a nodule is fonetd* In a child with tuberculous infection# 
B.c*c* is followed by the formation of a papule with 
induration within 24-48 hours# a pustule i:y 5*7 days and a 



hf <S«y»« tim iu!;cel«ration o£ thi» KO 

omwt» •y«ii in waliiouriaiMfl Morvovnr# <ll.jr#Cit 

EC6 do®s not p.iro4oc® my local focal or g«n«ral adycirs® 
rtaction «v®n in frank tukarculout cases* uirect 

mQxm mnmitxmt «<l relialsle test than er.mtoux «nO is 
of grsst «4irsntaf« in countries not only i® 

diagnosis but also in mass immunization {Udani at al* 1^71 ) • 

test is considered succassfui if it produces 
a positive tuberculin reaction 45 imn or abcjv©) in a 
previously negative child with standarci dos« ©f B*C#Ci* 
(Miller* a««l and faylor# l'^63) . Hajnarain and ea->«fark«rs 
have shown that a number of persona fail to becoma 
tuberculin positive (Hajnarain# Nair* aamnath Rao and ' 
Chandrashekar# 196i) • in recommendations by i»X 

Unit) regarding the tuberculin reaction* Dr* Carrol ralne 
Introduced specific and non*speeific sensitivity in human 
beings* .fiis induration of less than 5 mm. was indication of 
non-specific imimity* 

it can be concluded that BCO is more reliable and 
sensitive test in Id^e diagnosis of tidDerculosis than MantouK 
test# particularly so in malnourished children* BC€ injection 
in tuberculous children produced mild or wderate reactions 
in the majority of eases and a strong local reaction is rare* 
In none of these eases was any adverse effect to the course 
of tubeixulous infection* kven in children with «M»derate 
or strongly positive mantour teat# S«c«&* injection did not 
sooduee severe or adverse reection* In awirilMMl cases# 






both tuborculio and BCG t«at» mmy be fwfativw* Hcmm'vmKt 
mwm b*C*G* i» mom iraiiaablii tban maitto^ix toot* 

B«c*G« Voccinaa t 

Thm B.c.G# ir«ccin@« in cwrront u«« am i 

im Liquid ■e'aecir*# 

ihi I'raeze dri.Cfd vacclnfe* 

(cl isoniaxid maistant vaccina* 

Frottg® dr lad vaccina 

Fr««s« diriod 8»c»G« v*cein« is miitg us«d bacausa 
of its 0r«at optratlonal advantasasi f urth«ir*r.ore, it parmits, 
quality control ytimn it is ralsasad#: 2'h« vacclnt is txozmn . 
and dri«d in tn« ampulas* with soditsn glutamats as thsi only 
«^ditiv«i> and with axact duplication of tho fradiants of 
tm^raturo and drying that have bean found bast* 

Tha major 4rmtbm!k to 1*C«G* is tha fact that 
it causas eonvarsion of tha tuberculin tast* 

Ifachnioua of vaccination i 

Intradarmal vaccination i this is tna ona« mat widaly 
accapt ad nwthod in which 8»C«C« vaccina la injactad intrak* 
daxmlly. This was initiated in awadant in 1927 (Mallfranf 
lf2i? « 0* I ml li<iuid of frashly suspandad solution of fraaaa 

drlad S«c*G« vaccina is injacted intradanoally by a laak-proot 
tubarculin fittad with a short btvallad naadla. 


I’he vaccination «it€ i« skin o£ the l«ft upjper mm, jiaist 
mhovm tiMi insertion o£ the dsXtoM nuscis* The vaccine is 
injected to raise « wheal of 7«@ m. sire* 

g«c»G» Jteaction patterns * 

intradermal S«c*G* results in a local pximmxf 
coppleje foxr.ation at the vaccination site* which. Iwrals 
S|3antaneousiy ana is followed by skin-sensitivity* 

0*1 ard. of vaccine will raise a whitish wheal of 
akin 7*8 enw* in else over which the hair folliclts are 
observed a« iy.nor pits* If the wheal ii smaller# say 3 fw* 
it indicates sub-cutaneous injection which iitust be avoided 
as it will lead to Xyir.phadenopathy and abscess formation* 

The wheal settles down as the vaccine is absorbed in 20-30 
tRinutes* By the 3rd or 4th wemk an indurated area of S-S wm 
with a central pa^pule appa are which gradually increases in 
sise and by the Bth weak* it reaches its maxiiRisn sire of 
8*10 mm* dubaaquantly a crust forms on the surface which 
later gats datachsd# asposir^ a shallow ulcar of S*B mm sisa ; 
which heals spontaneously hy I34±i week* leaving a S-7 ami 
round hypopigaantedi permaiient scar on the skin* 

iha reaction pattern takas about 3 mnths to 
coKpleta* 4*12 vmmim after vaccination* allergy develops 
which can be demonstrated by a Mantoux conversion* 

kccalerated reaction occurs in tuhtxculin positive* 
tuberculin negatives in pre-allergic phase of natural 









infection or In previously B«C*Q* vaccinated persona eith 
•infra-tuberculin allergy** a atate of partial hyper- 

senaltivity in wtiich aenaitivity to tuberculin haa faded* 
tut allergy to bacillary proteins or body haa peraiatad 
CFriedir.an and -ilvaraian# 1952) * 

Various types of positive reaction pattern 

are as lollows s 

ver i ty of 3*C«C» reaction j it was categorised a» 
iJaiswal, et al* 1976) i 

- Mild reaction; rapula with 5-10 wm» induration* 

- yoderata reaction # Papule with 11-20 wm. induration* 

- aevere reaction i Papule with more than 20 mm* 
induration* 

2« yypaa of B*C«C* reaetjon i These were classified aa 
(bdani et al« 1971) f 

- Classical rttactipn.i. if papule with induration above 
5 mm. appeared within 24-4 d haura followed pustule 
in 3-S days* ulcer by 7th day and scab in 10-15 days* 

- iccelerated reaction i if pupuie appeared with 6-12 
hours pustule on 3rd day and scab by 7th day* 

- Delayed reaction i If papula appeared after 72 hours 
and later course of reaction was sintiiar to classical 
type* 



Efficitincy of Bi.c#c» T«s t in dtaonosiff of Tubarculosia ip 
infa ncy and early childhood i 

a£e folldirini i 

ii) Bi>c«c. test is iBore reliable aiic’ seneitiye «« 
caippared to enantoux test (lidani «t ai» 

Desai et si, 1972)* negatiye test exclude® 
tuberculosis better than mgative tuberculin test 
iL'dafii et ai, 1371? rrahra^ at aX# 1911) . 

iiij More reliable eyan in mlnourishsd children ibaani 
et al, 1971) and in esoribund cases Mith advanced 
tuberculosis Cbothe et al# 1973) • 

(iii) /-k very sensitive test for screening cases in early 
stage of disease (i^esai et al, 1972? Jaiswal et al# 
1976). 

tlv) B.C.6. test is positive more often as it is stronger 
antigenically, being equal to 10 lb of *'**0 (chawdhary 
et al« 1974) » 

(v) contplications following B.C.G. test in tubercular 
subjects are negligible (Geser «t al. 1966? 

Dixit et al# 1976) * 

(vi) B.C.G* test provides protein in natural form and 
thus results are more rapid and sensitive (Dixit 
•t al* iff®) • 


(vii) in ertildr«n having Jiigii fcveir md 

B*C.C, t«st is iBOir« sasoaitiv# than tuisarcuiin 
test (Jaiswal et al# 1976} • 

(iriii) Jn comparison of diagnostic value ot different 

methods used for dimgnceiis of tuberculosis# S«C*C» 
test is most effective method baing positive in 
9Q% ot cases followed by X-ray chest in Six 
(Jaiswal# 197€») » 

(ix) it servos a double purpose of prophylaxis and 

diagnosis# fact which has got a great epideroiologieol 
significance (Lothe et al# 1973) . 

(x) B.C.&* vaccination of persons already infected 

with tubercle bacilli d^ma not esttse any activation 
of pulmonary lesion' nor increases the risk of onset 
of' tuberculosis (Ceser et «1# I966f chaudhary et al* 
1974)* 

(xi) «*Jh«n Kontoux test is -doubtfcl CFxiedwwtfi and alivsrmaii 
1952) . 

(xii) Results are available in shorter time i#c* 24-48 
hours (Griffith# 1959f Dixit et si# 1976) • 

(xiil) To find out the correct prevalence of tutmxculoala, 
incidence of positive B.C*0» test will give better 
results than positive tuberculin test (jjeisai et si# 
1972 ). 
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i.!{ti!)UBoXooic utystiHri i 

Inwtunologic i» tiw part of flout d«f«iic«f . 

Its primary fuactioo i« to prot«ct against invasion by- 
in factious agent# The major cost of tnis protection are 
ailc-rgy# auto-imunity and rejection of organ tranapiant# 

There are four major limbs of immunologic systefro 
T lymphocyte# li lymphocyte# phagocyte and complement# 

T Atid B Cell lyny ho cyte 

Harris et al had shown that the lyttphocytes 

were involved in the iimunological mechanism, it is now 
recognised that lymphocytes fror. an indispensable component ' 
or body Immune status and embodies that precursor of cells 
that will gave rise both cell mediated immunity and humoral 
immunity • Although peripheral blood lyi.phncytes accounts "i 

only 0.2% of total lymphoid tissue in human bodf Cosgoad# ; 

If S4) # thsre is free and extensive migration of lymphocytes 
by blood and lymph between various lyaphoid organ# connective i 
tissue and bone inarrow# This continuous intermingling of ; 

ail variety of lymphocytes makes them a perfect vehicle 
for the tran%iortation and dissemination of viruses# . 

bacterias and other antigims# antilMy information throt^hout 
the body tYoffey* 1964) . ' 


T iyH^hocytes play a major role in immune response 
to facultative organismii# tissue or organ graft and certain 



inwjunity r«*pon3S® S Howland, 197SJ iy»phocyt«» circwlat* 

4 to 6 t4m«« a day* T calls accounts for as many as 7Q% 

#£ ixiriphoral blocnS lymphocytas wliil« 20-a$% «ir« S mXlB 
(Lukas «t «1« 1974) « 

T lympbocytss «r« groupod torcNidiy into ©aduiator 
ceils, effector cells, imd ceil producing lyinp'hokines* 
^,odul«tor cells are fuxttmt divided into two categories* 
I’hos# that initints (helper or inducer) m<& those that 
tends to terwinete (supressor cells) immune response 
(ieiinhers and ochlossemiin, 19S0I • TIim» production of 
antibody by i lymphocytes requires the participation 
of helper T ceils* a possible mechanism for subsequent 
teritdnation of antibody production is the activity of 
suppressor cells* There appears to be a saab*population 
of inducer T lyisphocyte required to indisse toe function ^ 
of the T suppressor lymphocyte {horimote et al, 19ii) , 
in addition to modulatory lymphocyte, there are the 
T lymphocyte called cytotoxic effector calls* These cells 
are able to recognise foreign or altered self antigen, 
on the surfMse of cell and to destroy the cells (Paul, 
w*&»# 1940)* Thi other function of T lymphocytes is 
secretion of lynphoki nes, these low molecular weight 
substance secreted by activated T lymphocytes# affect 
the function of other cells in the surrounding environment* 
T cells secretes one type of interferon# a lymphokine thet 
otimulates other cells to develop anti-viral activitj* 



30 


Macrophag* wigration liihiteitiou factor aacJfctad by . 
stimulated T calls causes actiiration and icmnatilisatiaii 
of Kscirophagas at the site of an ioflannatorjr irespoase 
ii^oel£liii at al# 1980) • ict@rlauleiii»2 is lymphokim that 
promotes actiiratioii and dieisloa of other t lywiphocytes 
iGillis, l9@3i « 

-tocent adyv4«cis& indicates trtat there are two tfpes 
of ceil mediated response to mycobactarim. tuberculosis# 
both of which produces positiir® tuberculin reaction, ihey 
are referred to as the Listeria type and the *40ch type 
response# nook and Caw at al (1931) showed that. the 
listeria type of response correlate strongly with protection 
and is now considered to contribute to . protection in man 
whereas the Koch type response is either irrelevant or 
antagonist to protection in stieia 

i..4«yiRphoc.ytt i 

B lysiphocytes synthesise and excreate specific 
antibodies ana serve as receptors for antigen. Plana cell 
represent the extreme form of & ceil differentiation# 

Earlier studies suggested the B cells could be distinguished 
frow. T cell by recognition of finger link cytoplasmic 
processes which were more mmerous on B cells. £ cells 
s)M>w single entigenic specificity on their surface where 
expeeed. to the relevent antigen processed by a macrophage. 
Uiader the influesiee of signels from entigenic specific 



«£fectiw in pjrodwifig' eonfisimatiaii&l chant 
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phttfoeFteii (poXpfi»oi:pho*iiucl«iir o>ir mono»uoX««Ljr 
n^filoidi e«i.l8]l « 

Thm staeraphag® hm tmo eriticml roles • first is 
that it initiate sped fie irntme response* aecod function 
of macrophage is that its protiucts exert a modulatori^ 
fumtion on inflematoxy raaponse* SnapM inhibitor such as 
piasmin and alpha*2 maeroglobulin bicdcs the action of 
proteolytic enasmas* Macrophages product# prostaglandin# 
has been increminated in suppression of lymphocyte function 
in vitro iliice et al# 19793 • 

Y and B cell count i 

7' and B lymphocyte can be identified by various 
methods* HoiMver# B cell poses surface imunoglobulins 
detectable by direct imuno-fluorescence* 

Variation of lymphocyte count with age Mid sex t 

i^ochoraki and eo«vorbir C1971) noted that IdMire 
was no significant variation of lymphocybi count with age 
and sex* \ ^ 

Wybran et al (1972) found that there was no 
difference in T and B cell count of infant and children* 
wkeeler and Hutteroth (1974) found no difference in 
total lymphocyte and relative . number of T lymphocyte in ttie 
peripheral blood of young children and adult individuals* 
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In anoiit of th* mg&tding th« doirlation 

of 1 iyjcphocyt* and B IsTssphocytaa coiinta 4 k dicaasa. A0« 
char aetaris tic of tha eantral data have not iMtao gianht 
thoi;^h £JLhil«li and asaoeiataa {i9?SI haipa io^ttaaisad tha 
iitiportanca of uaing ag« natehad controi* 

&iowtiai diatrlbution of t . and B l.y»phocytaa ; 

Fiasher at al (1975) studied th« aub^populatioti o£ 
t »r*d B l]finphocyt«s 4a ton paripheral feiood of children 
and adult using £ and em: ros«tt« Children under 

li ffoaths of age ware found to haira decreaaad pereantaga of 
i;*binding (T) lymphocytes and an increased percentage of 
ism: binding (B) lymphocyte as collared to older children 
(18 months to 10 years) and adults. The absolute number 
of jp-binding and £AC binding lymphocytes was i.ncreased in 
children under li months of age. 

Neighburger et al (1978) studied the distribution 
of T and B lymphocytes in peripheral blood of children and 
adult* they found the following distribution * 

T cell % , 8 cell % 

Children ; 44*© ♦ 4*2 30*4 ^3*1 


adult 


46*3 * 1*3. 


26.S ± 2*3 
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T (M 

.fjsEmm,m.^ ,.ifeKiaLf,jiiiS!«L, 



KOSdS 

t 

3*0. 

Rmagm 

atom ± 

S.O* 

Mmm9 

/ 13 months 

S0.2 

t 

3*7 

33 *• 67 

2970 ± 690 

1420 « 

4320 

13 moiitiis * 

10 yrs* 

S€«3 

♦ 

5* 9 

45 - $9 

1840 ± 

440 

if - 

MWW9 

Adult 

64.0 


6.9 

51 - 78 

1910 ± 

590 

750 . 

3070 




B C£AC Binding) 

calls 




/ 13 iwanths 

23.2 

♦ 

6.3 

14 * 39 

1530 ± 

540 

470 • 

2500 

13 Months • 

10 yxs. 

22.7 

'*lh' 

3.4 

16 «• 29 

720 ± 

289 

170 - 

1270 


Adult 

( *7io 


17 ,2 ±3.9 li - 2 3 540 ± 170 170 • 510 


IliMINyi»UGY Of TOJIEHCyLQ;»IS 

Tim imwiafi@lcKiy' of tutereulo is • su&jsct which 
h«s sttrsctsd ^tsi«i«sdoias intsrsst in recssit fssrs* Still 
tllsirs sit Mutf sspsets idiich teiMiii poorly uiidftr stood. 
fuXwrculosis rsMstifis tlis classic «x«npie of a disoass 
that is eocit»ill«d satirsly ty call iwdiatsd imRuoitSf 
ifivolipifig ths ttscrophaos as ths affsctor call and ths 
lysphocyts# isspscially ths 7-cslU as th« Smmma^mBpmmirtt 
coll iMmskmamBBg liOlO * lliis %pa of imBuoity is also csllod 
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•eiliiiircd c«iiui«jr Itamnitf 

e8i(«iitiiLll.]r *• loeitX phiiioiiHinon c«riri«<i oat tisr m^crophaQoo 
Itiat ar« «ctiv«to<S ioeoUlsr At tlw Ait* of J.of«etiao ^ 
iyppteC^tOA tod thAir It i» iOtlt!Ato2]f liolMd 

with collulAi: l^Aritotititiwitsr » 

Tht tpeeifio ifRwyiiMi rtApcmasA loAding to iRaexophAgA 
mtifmtim tod to graRoioaiA fofwttioii i« e«il wodiAtod md 
otaiRot ht p«88iv«if trtrttfAirrtd with hianortl totihodiAA* ' 
loiioviog atinulAticiii by th# appxopciAto aotigoii# . thytmyt 
dopandAOt iyniphacytta CT-c«iis) proiifAratA tod tyothosioA 
a oumber o£ hCMtinonA iibt moiceuitt tmxmd lywphokin««* 
ly^Afna il9Sa.} rAWAtiad that the mtmm tod proportion of tho 
T-calX Buhsmts involvad in th« Immam rtaponta diffar from 
pnthogen to pathogan and th# aitimAtt Afftet on tha macro* 
phag« is not finita simiXar in aaoh rasa* tim» V-caXXs do not 
th«mstiwts effact tha cali-madiatad tntibactariaX immunity i 
rather thay act indiractXy through iymphokinss which act 
via macrophagas* iht Ifvt^hokimB attract iMicrophagas to 
tha sita of infaction and actiwata tham to kill bacteria 
that thasa calls ii^iast* 

crowla at al (19 S3) has sumarlsad the following 
charAotaristics of tubarculo*i«mimity i '- 

!• It is cal 1-madia tad* 

a* Xt is atiproaiMNd by approprietaly actiwatad 

/ i4iiiikAiik»^^ WUiSL aaiL SMW 
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3* ‘fim mxm aetivat*^ 

hjf m Immmm ly tnphoklni • 

4* iMmiMi iyffiplaokiiKi i« mn&» ty inwiiMi 

T-ipnplicieytes i4ilc!t «tr« «eti'9iit«4 ly iNffintinliiiii^ 
antigen o£ tli« tubire.1* ttacillus* 

M«crophac»» t 

Mhen tubercle bacilli infect art wiimal or mm, 
th«y are readily pliagoeytoa»d firat by the JPMll cell* in 
which they !?*t 2 itiply» The killing of these ocganisif! is by 
iRasrophages# first described by Lurie (1943) « Human 
tuberculo-imunity as surmarized by crowle et al C1933) 
has mechanisms similar to mouse ' tuber culo-immunity* The 
necessary hurnian cells can be readily obtained and made to 
function analogously in witro* .Bargholtz and Thorsby 119791 
and McCalmon and Kirkegaard et al C1930) hawe demonstrated 
specific production of lymphokines by incubating peripheral 
blood monocytes# T^lymphocrytea drmm from a tuberculin 
positive individual and 9f0* The bacteria cmitinutt to 
saiitiply alowly but regularly in macrophages that come to 
the site of infection where the FMH cells have failed* 

Some of the infected macrophages reach the draining 
lyiiphnodes where they pX9»mt tubercle bacillus antigen 
to T*lywiptioeytis» sjiecifieelly reii^onaive clones of 
T*Hmills becoeie activated and replicate# then leave tiie 
lyagOi node in lar$e ntmtere and circulate in the blood 
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ttm Tam&f wiuur# thtf giy« tbi« iii£«ct«dl 
tmQ hmllmvelm of tMkmxmlomlB infoetioit t« 

-• ItAorcttlin hsTEMiiraiaisAtii^ity' (T-c«ll» roactiTO 
to tobaretilo-protolns} . 

• Tuto«rculo<-iimw CT-<saXis r«actlv« to 
iimunisBifig antigen) . 

'iiaimonbiirg et al (1982)# ^have ahoon that many 
iRiHSirophagea are killed in lsii« piroeess of pathogen-fnaeroplmgo 
inter action in tubtrculosia and hence the ability of the 
host to ofereome the infectlcm deiNinds on the i$»eed mA 
effectiymess of the activaticm of new macirophaQ es entering 
the lesion. 

Ti»cells I 

Svents following infection are dominated by 
■antigen stimulating T-cells* Monocytes must present the 
antigen to the T<»cell acting in a helper capacity. Suppressor 
T>*cells and suppressor mexophages suppress the T*cell 
function. Ttm balance between helper and suppressor effects 
of T-celis is fundmaental in the iimmuMt systen of tuberculosis* 

iwhokinei i 

Tiaire is very strong evidence that C«1 in 
tuberculosis is due to the activation of macrophages by 
soluble factors (lysphokinss) liberated by entigen-specific 



This IfmpihiakXm might merely piriaMi th« macro* 
tQ react in tiiia way in raaponse to Mcteriai 
producta* 

Various Xymphokifiis ar@ t* 

(i) Macrophage ^tivation Factor (HhF) which inducas a 
rrarkad inereasa in the metabolic activity of the 
maeropliages which in turn leads to enhanced 
phagocytosis and intra*cellular killing* 

(ii) Migration inhibition Factor (MIF) . 

(iii} Macrophage Fusion Factor (MFF) which contributes 
to the formation of the characteristic granuloma 
or tubercle# containing: giant cells. 

(iv) Growth Inhibition Factor (GIF) • 

crowle et el 11933) have also put forward the 


hypothesis that the hypersensitivity T-c«lls probably are 

d 
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hmilli «ik! o«i3ute aod imi0soi>Imi9« 

tteeuMMlatioa* flit imnuiiii lynphokim 6Xr aetiv’atws tlhs« 
iii«C:i»»pti«Q«s «» kill iB9«st«d tixbsjrcle bfteiili* fli* 
ipat^ 09 «atl.c X^fmplntttkSm GSW mmf to a cairtaln axtaat liav« a 
httmiielml affaet of atimilating raplicatioci 

md tiiya iaii«p th« bacilli siiscaptibia to killing 1:^ 
activatad wacxophagas. How«v«r,, it will prcwota tdia 
gjrontb of bacilli in caaeoua lesions «^er« macrophages 
c«s not reach, Progression or regression of tuberculosis 
depends upon the balance between the production of 
predotninantly G&W of GIF producing antigen responsiv-« 
^•ceils. 

Tuberculin test and delayed hypersensitiwity i 

T}K>ugh Tuberculin test is the most freguentl]^ 
performed clinical test# its imunological basis is poorly 
understood* Grange U983I has rightly concluded that 
not only ceil wadiated Immunily CCKl) and delayed hyper- 
senartivit^ CbH) are separate phenomena but iw is 
antagonistic to protection if the reaction is excessive* 
Though DH md CJ^I are both induced by lymphocytes# these 
cells are divisible into subsets with quite different 
functions in reiponse to ' different components of myco- 
bacterial antigens* High levels of dh have an adverse 
effect on tuberculosis in chilciren (Udani# 1982 b) • The 
tuberculin test is usually read after 43 to 72 hours. 





40 


C»jr«iig<i (i9a3> h«s that mm patiaota 

an iuMMidiata or Typm Z raactioa and this r«ae ti on way 
radnea tha avaatiaal 4@ hour raaetion haeauaa it aaaiata 
tha rtnaorai of aatigait from tha Infection ai ta by vaao» 
diiatioB# Tha aacond is Arthus or type HI m remeUon 
which davalopa at 4 hoiara and raachea it a inajEiiwim at 
3 hour a* 

i^layed hypcrsenaitivity in tuberculoaia i 

JDaiayed hyper aanaitivity ia raaponsibla for the 
rapid accunuiation of ipnphocytea and macrophages which 
become activated wherever tubercle bacilli and their 
tuberculin like antigens exist in the tissues. The reaction 
causes accelerated tubercle formation. This accelerated 
tubercle formation causes the destruction of inhaled 
tubercle bacilli that are not destroyed by alveolar 
mwsrophages • 

/wcimulation of a large number o£ macrophages ; ai«3 

% ~ MM.J A. _ ^JC t i I _ 


ir 
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.Xitiiisiiii m with two 

l»oa.«r format mmcUvm md im^reacUvo tukarcuJlCNiis i»H & yu> # 
Tli« raactJLiro £»riii (aft) is eharaetoriaoO bjf iocaiisimi ImuXonB 
with i]fiii»iiocgrtBa «n<i oipitholoicl o«il« and hjf m markad aariir 
to Miti-tutoKrctiiar drugs* iBnmanoiogicaXijft thia form 
•hows owidencre of activo coil mdiatod imunitf with little or 
no entibody response, in particular . the reection of is 
that of A typical delayed hypersensitiiri ty response and is also 








inert aa«8 


Vimitsh iseth et al (1981) wer« anotter worker to 
liaw studied the cell mediated imxane response in childhood 
tuberculosis* 3'h@:f studied thirty children who were 
suffering from various types of tuberculosis in the age 
group of less than six years* in their clinical profile 
of tuberculosis* they had taken 14 cases of tubercular 
meningitiSf 8 cases of primary complex* ' 3 eases of 
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pmxcmnt mimtm &£ thm SOth pmxemaHii^ of w«lght* 
xniraEiitigiiti.on in tli« foxiR of tuboreulin toot with I TO 
and S TO of B»Dm 4-ra;^ of ctest or an^r othar involwad 
part and c«r«bro»piiial fiuid oscaoination o^txjrXog^f and 
biochamical inwaatigationa wara dona in mm:h oataa* 

Thmf obaarwad that a iarga proportion of tha childran 
wara malnonriahed (86#7;6) « They oitoiarwed that tha 
tuharcuiin taat with 5 TO (43*3i4} was significantly highar 
is / 0«01) than tha poaitiwity obsarvad with 1 TU (13*3%) • 
Ragarding tha T call count* the worlsera obsarvad that in 
all forms of tubarculoais* the awaraga walua of T cell 
percentage was decreased (56 t 9*29.4) as compared to their 
control walu« of 57*6 ;2: 11*2X though the walues were not /; 
significant iP **7 0*0$) • Tha worker had opinion that tha 
marginal fall of T cell count was attributed to that it is 
because of afferent and efferent component of cell madia tad 
immiuie response may not be significantly altered in childhood 
tuberculosis with associated malnutrition* chamushanko 
at al (1981) studied 213 patients of adult type of 
tuberculosis in which 15S patients were freshly diagnosed 
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foritilng c«ll», whereas in tkm control group of ea««» 

(20 tho value* vara 41* i lm&% and after traataiant 

tha count roaa iipto 37.6 ♦ 3.3X. They alao studiad tHa 
1 lymplaoeyta count by cosplaMiital xoaatta fomation and 
obaarvad that the majority of p*tt«nt«» ttia i call cotait 
did not differ much from the value a observed in the control 
group of cases* B cell valuss were 12 .2 + l.O in different 
types of pulmonary tuberculosis where its value in tha 
control group of cases were 15.6 + lml%. They also 
observed that in patients with disseminated and cavernous 
tubercular lesion. B cell percentage were lower (10.9 *1*1 
and 4.9 ♦ 2»2% respectively) . whereas in control group, 
the B ceil percentage was IS.O + 1#7X, From this observation# 
tha workers made the conclusion that it is tte deficiency 
of tha T lymphocyte function which leads to the development 
Of generalised forms of tuberculosis* They ali» concluded 
that tha specific immunological shifts depend greatly both 
on the degree of sensitization and the functional state of 
t end B lymphocyte* 

'Venkata Heddy et al (1935) studied tha B cell 
count by rosette formation in their series of 34 cases# 
having active tuberculosis and relapse cases of tuberculosis 
•nd also treated cases. They : observed that in active cases 
of tuberculosis# thm mean percentage of B cell were 
12*4 * 11*0 when compared to control value where it was 
34.6 * &m7%m They were of opinion that Siu:»ros«tt« fonr.ing 






tuissrculosis# <ictiv« <t&mM hud aigiiifieant incrsaan in 
thu liivel* so they concluded that 1 lymphocyte role in 
ceil*m«<iiat«d iaanunity though doul^tful can not ejccluded* 


a«th ttt al (1935) studied a series of 45 children 
with chronic cenrical lymphodinitls of more than two weeks 

diira+ti an and invefitica'fc«d- 'lW«»n'few narmal r!h ildr«»n o# msmm 


age group served as control. only IS cases were having 
tubercular lymphodinitis etiology baaed on the histo- 
pathologic al findings in lymphnodes subjected to open 
biopsy. They observed that T cells were significantly 
lower (*' 0.05) in the tubercular' group as compared to 

controls. T cell percentage was 33.2 + 5.5 in tubercular 








IfmphmAmnitkBi whereas it was only 72*8^ in the cases of 
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«nd,4a#?6 + 10«42 r^sjpucti’ireiy. so tiity ol»s«rv«d 
T cttli* was sicnificaiitly Imtex' in tubarcular JlyiRphadanitis 
group la comparison to progressiva primary complex and 
mantoiuc positive without clinical manifestation* They were 
of opinion that in tubercular lymphadenitis and progressive 
primary complex there might be lesser numlser of a subject 
of immune competent T cells due to a low antigen load in 
well locaiiaed lesions of progressive primary complex and 
tubercular lymphadenitis. In manto-ux positive without 
clinical manifestation# the host defence mechanisms atten^it 
to localise the infection by preventing the migration of 
leucocytes by secreting differentially a larger ®Rount of 
migration Inhibitionary factor# 

aeth et al C1937) studied a series of 135 cases 
of various types of childhood tuberculosis for estimation 
of E cell. Ihey also studied the relationship of 
positivity# fOTily history and nutritional status with 
tuberculosis# They observed .that the family history was 
positive in 25 to 40 percentage of cases* They also 
observed that grade ill malnutrition . was maximum in 
tubercular weningitis followed by progressive primary 
disease where it was 15*0% and pulmonary primary complex 
where it was only 10* S^* They also observed that B#C.G« 
po.eitivity was 40^ each in the cases of tubercular 
meningitis and progressive primary disease while it was 
only in the eases of pulmonary primary complex. 
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19,7 + 5*6 and 18*9 +5*1 r««p»ctiv«ly • 


Mdthur et ai (.1989) studied a series of 20 



















material atiP METHODS 


The etiKly was coadiicteti is the Depertroent of 
iaediatrice# M#L*B« Kedicai College# Jhaasl# ov’er tlie 
period of on® year* Three hiindred children euspected 
of having various type® of tuberculosis in the age group 
of less than 12 years, attending iraediatrlcs Out door 
department, Well Baby Clinic and those admitted in 
Paediatrics ward were included in this study. 

Selection of cases t 

A total number of 300 cases clinically suspected 
of having tuberculosis were subjected to preliminary 
investigation of mantoux and B*C*G. t»st# md accordingly 
only mantoujc and B.c.c* positive case# were tabsn up for 
the study- The cases were grouped a# ’ follows i 

I) control group t which included healthy- children* 

12) *tudy group i Thw study group co«g>ris«d of 

, a) 'Cases of Pulmonary tuberculosis t it included 

i) primary complex# 
ii) progressive primary complex# 

. iii) consolidation* - : 

b) Cases of cervical lymphadanitis# 
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c) Cases of tubercular iwnifi9itis# 

d) Cases of milliary tuberculosis* 

Selection of controls i 

These children were ift the age group 0 to 12 fears# 
were clinically healthy# not having any systemic illness 
and had not taten any corticosteroid or immuno- suppressive 
agent# and were not recently inrounized. These chiidrea 
were having normal weight and none of these children had 
any evidence of tuberculosis* j'%11 these cases were man'toiix 
and B*C.G« test negative and iC*ray chest was also normal* 
Ten children were selected for. control. 

cielectlon of dtudy group s , 

In this grotip# all 'die children were symptomatie 
and showing evidence of different forms of childhood 
tuberculosis. These cases were either mantoux positive , 
and or mantoux negative but BCG positive cases# Further 
confirmation of diagnosis of the different forms of 
tuberculosis was done clinically# radiologic ally and by 
doing a lumbar pimcture# Accordingly# we had 20 cases of 
pulmonary tuberculosis# 15 cases of cervical lymphadenitis# 
10 cases of tuberculosis mningitis and 5 cases of isilliary 
tuberculosis# 
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ggili«ilt.« »mt mA tmmilv mmtow t 

A <l«tai.l«d pr«»«nt# past and family histojcy was 
taten in «ach naaa. An anquiiry i#as mada to alicit tlia 
history of tuberculosis in^ the family roeiiibers, relatlirss 
or in tha neighbourhood# 

ItwRunisation History s 

History of vaccination mainly of E#c#t* was taken 
in every case. 

Physical examination i ' 

A thorough general and systemic examination was 
conducted In each case .and were recorded on the pr ©-designed 
proforma, ime emphasis was given to record the anthropometric 
measurements in each case and ih« cases were then divided . 
as those having normal %#elght for age and those having 
protein Energy Malnutrition# according to the classification 
of Mutritionai sub-coninittee of Indian Academy of Paediatrics 
(1972)* Accordingly# it was observed that out of 300 cases of 
tuberculosis examined# 125 had different grades of malnutritioii* 


grades of 
mainutrition 

' "weight expressed in percin-* . 
tage of Harvard Standard 
{50th percentile) 

HO.Of 

cases 

Grada 2 

71 - 80% 

36 : 

Grada XI 

61 - 70% : . 

42 

Grada I XX 

51 - 60% 

32 

Grada IV 

^,... 50% 

IS 


Total. MOtOf cases having atalnutiritiofi 125 
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'Tii« conditionii in wliich tulsercuXln r««iction is 


suppressed due to temporar;^ iRnsuno-deiiciency inspite of 
active tuberculous infection malnutrition# in tercur rent 

infection# recent viral infections Ce#g« measles# pertussis* 



history taken from the patients . or parents. 


In tlw present study all the children showing 
tuberculin reaction 10 mm. or more were considered as 






B*C*G« Vaccination and Tast i 


BCG Vaccination wia given ail the mantoux 
negative cuaes (with or without pxaviaua hcc acurj . ih<= 
fresn solution made in distillac water ano waa utilized 
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adirised not to take my drug for tuberculosis or corti- 
costeroids before and after vaccination which might affect 
the response of fiCG, 


Beading was done after 43 hours of injection* The 
isirgest transverse diameter of induration was measured in asi 



Blood HaeinooioMo » It was estimated by riahii’a acid 


haamatin method and expressed in gm/lOO ml. 
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c) giffji.ytPMatl , ..l4mcoeyt« Count i It w«s e»tiaiat«<3 toy 
ming L«i»i»i«iin*s 

j*feiolut.ii Lymphocytit count t It was <Soa« ^ iiaing HaulMiiur 

counting clMuntar and axpressad as calls pat cubic 
TniXIiinistar. 

a) srythrocyta Sadlroantation Rata i It was done by using 
wintrobe*s Bwthod and axptassad as ffim. fall in first hour* 

f) gkiaqragt chest Ci>»A* view ) s It was done in all uantoux 
positiya cases and in all siantoux negativa cases shying 
accelerated BCG response. 

g) other spe cific inve stigation depending upon tyice of 
tuberculosis i it was dona in those cases who were 
having tuberculosis other than pulmonary tuberculosis* 
for example* caw examination in the cases of tubercular 
meningitis. 

Diagnosis of tuberculosis was based on 4 •* 5 
criteria e.g* positive clinical history# evidence of disease 
on clinical examination* history of possible adult contact* 
positive radiological evidence* haema to logical investigations 
in favour libs leucocytosis* lymphocytosis# decreased 
haemoglobin and raised SSH* On the basis of investigation* 
diifferent types of tuberculosis was diagnosed* control# 
mantoux positive end mantoux negative BCG positive cases having 
different types of tuberculosis were subjected for determination 
of cellular iomunity in the ^rm of T and B cell* 
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Laboytogy i 

Material U8«d * 


• m^prnrln iWtmvxwmtivm fr«a) 

- Minimiii} awsantial »ediiias (nm) • ea®!* 

- .’Jsayar*® aolution 

• i'hoaphata buffar aallrw Cfbs) 

• i»ool,«d normal .huawin aarura 


- .Anti-abaep haiwolyain (Ambocaptorl 
Kathylina blue OmZ%, 

Alaevar** aolution s 

Glucoaa 1 24»& gm 

Triaoditam citrata Cdehydxata) i 9*6 g» 

Hacl t 50.04 gm 

Olatiliad aatar i 1200 asl 




For pho«ph«t« buff«r »alioa ij^n 7*4; noiutioa a 
C i3 ff.l) wfts wijcod with solmtion B (i2 *r 1) ana t]r»h 
iiOi«tion C iXQQ ml) wa« add«d* Tfm solution wa* than 
by low prwaaur® awtoclawiBg *ad storod In ft 
irft2ri9ftr«tar« 

g.6^i.»di ^noCTtftl, hiapiigi smrmfj i - ^choimi blood wa» drawn^ 

«»c«p tic ally into cl*an and dry t««t twb«» 15 ml* ««ch, 
fjcoi; 4 porsons* Taat tubas were incubatsd in water bath 
«t 37®c for 30 a»inut«« and then at 40®C for 120 usinutcs* 
the clot fro« each tebe waa reit^nred gently with a fiftsa rod 
and the tubes were eentrifij^ed* The clear serum from each 
of tiw tubes was collected and mixed with each other* 
gooled serur was stored at <»2Q^C« ^mall alliquotes were 
used only once after thawring* 

collection of blood sample i- ■ 10 mi tieparinised peripheral 
blood sample C25 unit of hcparin/ml of blood) was collected 
in the sterile tub# from each patient for T and 8 cell counts* 
Also the venous blood was •imultaneouaiy collected in double 
eocalate vial from the patient* for total and differential 
leukocyte counts* 

Total leukocyte Count i- One in 20 dilution of 

blood was made by adding 0*02 ml bloud to 0*33 ml of WK 
diluting fluid (Turk*# fluid) in 7.5 x 10 wm test tube* 

Tl» suspension was mixed by gentle tilting and rotating 
by hand for 2 adautes* The H«utea«r»s counting chamber 
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wm with »u8|r«n«ioii md with 5 »j» abjuctiwi 

uiid«r « Th* a\mhmt of UuketCMta w«xm coimt*a 

«n<l caJlcul«t«ia *• hmltm t 

tw m u m mm* 

*i«* ia iiiMiibtr al cowtad in aiMSh aw »qmrn ar««* 

fatal, tqmxmn wm» countad# in which m&ch larga jiqwira 

cmtain S »i»aii aiiuaca Ctatal 30 m\AlX aqmxe will count! * 

Oiffayrttiai l«aiiiti»cyt« Comtt (aic l i- a thin «i«2 unifotaly 
pr«^'i.r«d pairiphairal. hiocnS »n««jr ti«« •t«iM4 £or 3 to 10 
r.inutc# with laiiaiisA'ri atain washad with buffaxad aolution 
iyH 6*$) cahtaining M> $«ii m/l 4 li«2 KiO|# 

9«5 a/i (mixad tog«tli«r in th« ratio of 1*03 t i) • Th« 

•iidtt wm» than driod in air* ijiuIick!^ t«« w«r« couxitod uaiog 
oil «n«r*iox» loiia md th« jporeont diatribution of diffoxoot 
if«» calculi. t«d after countiiifi 300 ealla* 

Almmlmtm t- ^teaolwtc count waa 

calculated in acary eaaa froM tha total and diffaraatial 
laukocyta couiit uaiaig «mi fallowiag formuia - 

jyy: .» 

jwalttatim,#f,,,,.f,..ii4JI,.,l,3»„^ « 

I* fraparatioii »£ ifrnpm&ftrn rich f»laania i 

«lMi IfPiilidCftaa wara a«|>aratad fro* tha lutfariniaad 
farifliaval W frai^tr aadixMatatieR iwatliai* 19 ml of 









3li«ep lie*# mmm thric# witii »m mem @*i% 

•tiap«»alai was fusaa in .•©lutieoa. i.f»irifeo«rfe« emmt 

was &dSvMt®d to 2 - 3 jc 10 * p«r ml la »m» *o 0*S ml of 
•lia«P RBC suaptnsion was sdd«d 0«S nl* of lpii>teeft« 
suspension in JrBS sad mixturs was incubated for IS oimites 
at 37®C in water bath. After centrifugation for 5 Silniites 
at SOO rpBif iRixture was ineitbated at 4^c mm night* 
dupernatant was mtememd md pellet was resuspended in t^.m 
C2<*3 drops)* Finallif wet preparation was r>ade and stained 
with methylene blue C0*2^) and 200 roimitta formic^' cells 
were cotmted under a microscope to calculate the percentile of 
rosette forming cells. 













oassftVATioiia 




It* •tafly wm eoadtietiKi in tte* iMyMurtmHSt »f 
Jr'andi.itri.ctif Madicni College# Jii«aii|.« ©f«ir tia 

parAosl. of ^ati y««jr* Thiaa iHisdcatl oitiMraii «tt«pRet*i 
of feaviag 'raicloi* ty|»«« of tnhnxmlomiit in tho «fo gisoop 
of loss than 12 y««r*# attoisdljog FatOiatric# oiifc door 
dopartrrent# wall Bafcy Clinic and tho«» affeelttod in 
i^Mdiatrica ward noro iiKludod in this study* a ^tailnd 
history and clinical ajeamination was don* in aw«ry csss 
and findings wsas rtecirdad in a prsparad proform* 

JFrsssBting yoatarss « 

XK^portant prassnting fsatnrss of sospsetsd easas 
of tuhsrcnlosis at* givan in lahls ho* 1* 

prssanti ng Jsstn r ^s in ...c asas ., si»l,sgts:i.......for atfjdy. . 

PrsssnUng fsatnras Mo* . fareantago 

LOSS of apiNitito 
iio«i<»a|iiaeific syinptons 
coogli 
Fsnmr 

failoro to thrivo 

SifNiX'fioial ifag^ltsdsBitis 

* INh WP 


182 

I4*f0 

114 

44«i6 

76 

25.31 

97 

32*11 

134 

41*33 

242 

i0*64 

If 

13 #30 


m •cU’T* «• l9t£or« ©r sot ©atlsg w«3.2* 

Man tottx Tttst t 

n i rt id m i fnii. 

To all. 300 smtpoctoel €«••• ©£ ©ii]Mireiilw»lJi« 0»1 ml, 
of Pi'll was inj«ct«4 IstrailorRMilly* Mantoiut t«st wtm mm& 
«ft«r 72 hours and awtesoquontly ttio caso* war® divided isto 
3 9 raup« os th« basis of induratlos. Rasolts of Hastowc 
tost sro 9 iw«s is Tidslo Ho. 2« 




total 


i§G*0i 




f It 4»&a|»iriiHi«$ &£ m i£6m67i0 «««€« in wliicii lli«i 
iTAiMStian w«» 4i»uJdtful* 

Ggoufci c f It c»ff'pri««d of 139 emma i46m33^ in tuliicti iiisi 
r«jictiai} Mils mmgatJkwmrn 

BCG VnccinntioR i Mantoux iMiSAtiv« casoc 0 wmzm 

vaceioation and iroimlts wxa £««eI aftor 43 iiatir« 
of vaeclnatloo* 13i« xmmlta of voeeiMitioii ajr* givon in 
TOblo 3a« 3» 

folsio 3 


iHiiMM 

asaiilty.g>.£Mgg> • 


Oiroupa 

Xnduratioii 

in 

BOi^pOlUIO 

jio«of 

emmm 

' Pi#y #* IfrVI #*' iiaftMl 
ir4l» % ll^w 

« 

!.«•» ttian S 

ysiial 

m 

49 

' li 

jOdn iiMi .OiMb. .Jttiu." 

9 DC 

#icsciti«iroto4 

70 

90*34 

fotol 



l»i 

100 *00 





it9«i4i£ r«a^0tKl«rs 


&£2BE,fe «- It of f© «iitJ4ir«ii 4» which 

ioiSiiratlow wa» iiwra than S aftwr 48 hour# of 8*c.c# 

iraeciiwitl^w, tliaa* eaaaa wora etffli«l4laifa<! to iiaira ma 
accalaratad r«i|>on«a to »«c#6.« flwaa c*i414r®n wara aiitejaetah 
to furthajc iiwaatittationa to confiriB tti# Oia^oaia and tyjst# 
of tubareuioua inf action* 

vocc i natioii in.._.,ltin tonic Doubt fol, . Raaction i- 8 •€.€». 

waceltai. tion wa» aiao ©iwari to theaa chilhroii liio wara hawing: 
aowfctfwl raactioB i in Ttfela Mo* 2) hi find o«t tha 

IK»altiwity of B*c*g# vaccination in sSbwbfc'ihkl raactors. 

Tha ramiita ara givan in Tahla Ko* 4 * 

tiMa ,4 

.Maaniti of vaccination in haotoujc ponfatfal inaction 


0mv^m 


induration 
in mrnm* 


R9t9]^omm 


ho •of 

caaaa 


iNircantaga 



la thi« Mtmif* 


Kaatoux Raactlon in JHalaoMrjghgd ch.ll<ar<Ba i 


Mttistotix t%9t wm ^nm la ■tAiiMxm 4liimxm^ 

grades of malautritioa* Ttm mmuXtm mm flir«a la Tabla Ho* S* 




Gr*di« af Ha* mi 

fmH nutrition chiJUtittci 


Imiriaf jponitiva Hurcaataga 
raactiaa 


I 

II 

III 

IV 


36 
4 a 
33 


as 

22 

a 


72.2 

sa«3 

as.a 

23*6 


15 


i 
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|j.Mtgi.tlotja| BtAtm in liniiimtmnt typgia o f tufewtrcttlowi* i 

N«txit4oiJ«i mtmtm wa» aatlnmtiid In Mtfmxmnt tfp&» 

&i tufaircuio»i» irg«»pect4i.»« &i Miatow* powitiv# m4 lumt&nx 
mgmUvm BCC tmt po«itiv«, ar« gi^m in T«tol* Mo* i* 


gabliB 6 



lio*of 

««««• 




TjriNi of ipaioii 

itift3f»iil 

Qg«iS« 

X 4 XX. 



"W9®' ’aipps^p^i^ 

XV 

BtiwunMyt enwfilmx 

30 

IS 

iso *010 

IS 

C 50.0^1 

0 

0 

»mgxmamiwm 

2X 

$ 

12 

2 

1 

pximnxf copplox 

(as.sja 

iS7»090 

i9«sia 

(4*3^ 

Tt^btxcuXAxr 

22 

7 

7 

5 

3 

o^tMoXidotioii 

i31*S2?0 

i3U@290 

(22 •7390 

U3*43j0 

TutsoreiiXor 

32 

4 

14 

« 

« 

MXlill9itiS 

(X2*5^ 


cia«790 

(13*730 

MiXXisxy 

12 

2 

4 

2 

3 

laalMXGulosis 

U6«7^ 

iSOtOTO 

( 14*7jl0 

(14.790 

C«irpie«X 

34 

xo 

la 

3 

3 

X^rrpiiMidoPi tis 

429 •490 

(S2.9^ 

(3*390 

(3*310 

TotsX 







Xt is inriiSiMit from T«bl« l«a« 6 ttiat Hiitr* w«« « 
Mttmst ssiwrity' &i imlwreiiXdsis wNI 

th« 4mgjtm ni wm vis* iSts«iir4iMtt«<l Qt tuilMreiiXosis 

Jisdi l^glisg iiMsKSiwe* itiMi of p«Xiiiitiltie»ai* 
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fe>ag" TiitwiirciytlQ^if i 

mmtQux posit iv« mi w«ll m amt&xm aof 
but KG positiv® ciis«s ii«x-® 4iiir«sti9at»d furtiMir for 
tijib®rcul.osis» 

i^.»».tQiOQicsl Hiwrssticiatioa i 

Total isucocyt® ODuiit was etoii® in iSl c«s«s 
Cdl c«««» of group A (Mantoujc p©»itiv«i and 70 e«s«a of ■ 
sub-group b) * Jissults of cas«s «r« fiv«n 4» TabJUi no# 7# 


T^i® 7 


suspsotsd tuMgsulixii. . 


Groups 

KO«Of 

#** flU iif ill 

liS uosey sis 





- ■ 

% 


% 

X 

Mimtoiyjc 

positis* 

m 

S€ 

£9* 13 

ts 

mfk mm ' 

JIP mwi 

XX 

nsgstivs* 
bCG positivs 

70 

so 

71.42 

'ao 



Tst^si 

xsi 

10€ 

70*19 

45 

IQ^jlllllllJ^^ 




within moxml eoimt*. Zt wiridniit tii«t thtr* wna no 
•itg^nificant '4i£lf.it]r<ific# in Zaucoeyti! ciotiiit in Mantow 
poaltiva and in Mitntsitix a«9«tiir« 8»C*a« pncitiirn e«8««* 

Atoaointn Zvirnhocyta ciottnt s 

It w«« doiMi in •11 th« em»m» ©£ th« two tmamclmd 
group* o£ tul3«rc»l©«i* # ’i^Mii rnsult* whinti warn ®l3»«irir«4 
•r« giifttn in Table ti@* @* 


Table i 

A bablMtg tuirnrmimm ' 



€mt^9 

lOcOi 

Abeolut# 

iiriii IjiepbcMiiriB^ 
count 

Mn* %' 

m* % 

mm^mx pnatitiwe 

81 

4f §0.47 

22 3f «S2 


w^^''^PW^nlF‘ eP*W'"w|lpnHW ’’•wiw HP 

BC^ pOSitilNI 


70 


4a BO .00 


28 


4o«oe 



Qiit Of J5i emm, if etmm» »Uow#d 

•baoXwt* lafrphocyto«i« i^il® fiO C39*74sa ca««« nSjowod ■ 
«^onsal lympfcKjHcyto count nitJain uomiitl rungo* 

In. fjcotip A 0 out of 9'X emmB (60*47 M tihemM 
ateooXttto Ifwphocytooi# uliiXt 3Z (3»*$3« ahemmd abmXutB 
Ipnphocyt* ifithiii noriRal llwtt** In gioup 8* out of 70 
eatmtM* 42 (60*00 j4) shOMOd «bsoIut« lymplKHsytosia* 

only 2S (40*CM3%| ouoeo shoifocll abnoluto Ifephocsyto 
count itfithln ncNtmul liidlt. 

Blood H— tnoQlobin t 

It uMi ••tlMitod in ISl cttiioJt CSl easoa of Qmt3t» a 
md 70 cMm» of aulHiSOUp b) • Meimlts of HiMmoglobin Cllb) 
ostiBMtod oto giiron in Tablo Bo* 9* 


Hb waiwcfd group* of tiibweBto»t« . 



Mo *01 

!lb*l««n tban 10 mi* 

EilEBfl 

than £0 «n< 

eamin 

lio .#! 

n 

Mo*' 

% 

imatotnc 

pooitiiro 

•1 

m 

SI*73 

31 

38*28 

HttRtOlGII 

Bogntivo# 
iC<7 i^Oitiiro 

70 

51 

72.«i5 

19 

27*15 

total. 


aios 


90 

33*12 


— 73 

out of 151 cas€a(« 101 i66.aa-^a *liowo4 

Hfc l*wi lm»» thm 10 qtP% and 41f eaaaa 133.1310 »how«« 
m Uvml wmm thm 10 3o 9 *oup a, 50 C61.72-^ e«s«« 

•feowud Hte 3«a« tli«a 10 pR% wMl* r«»t 30 (38 .2310 
»how«d m mm than 10 la li# 51 mmm* t3a.85i0 

»hw*d Mb !«»• tiiain lO m% tiiiila m»t li €mam» (23.15'i0 
ffliow«d Mb in iKiniii r«ag« Cmaica tiian 10 • In gmmp A 

m> l€sa than 10 gw wmm pmmmt lu emmm wliila 4a 

awb-gfoiip b. it wan praaant in ?2.85?4 ca»«»* In group k 
casas, Hb Biore th«i 10 ©it %#a« .praaimt in 38.28Jt ca»*« 
in a«b*gi»«yp b, it wmm pr«a«Bt onlf' in 32.32J6 

firythrocyt® snditwmtaticMi Hata^ t 

It waw iistimiit«(l in 151 cmmm* i%«4inlt« of valuta 
of i« givim in tttolm Mo. 10 • 
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RmmXt» ®how«d that out of 151 Swk was 

ral»«d in 108 ca««» 171,52^, nhiia only 43 (28,18;^ emmm 
ihowtd norral B3R. In group a, out of 81 cos««« 41 e«««8 
C7S.30-«1 anoweO rai*«d luHR wtillo 20 eaiNis C24.7OJ0 »hmmA 
norwai KS»* In group to# out of 70 oaoos# 47 i67*14l0 
ca««Ji »hou«di rai««d toH wtiilo oniy 23 coimis (32 •8050 
•tiouod nonr ai £^R« 


collulor Immmitv in Mimtoujc positive and Maotoux noaatiy 
8CC j^oaitive caaoa i 


s-roaotto ftoot i iioaott* forrpation woa conaid«r«(S whan 
lyinphocyto had 3 or mom th» 3 ahcop RiCa attochid to It* 
l'h« roaulta ara ahoun in Tsablm Mo* 11. 


f»lyaiphOCT.,.tii cQimt by. ...g^goaotto . foriBatiQn in, aimtoaux. .PoMtl^p 

and wantoux naqatiiro ®cc poaitioo caaaa and in control . 






Rangt of 

T»o«lla % 


'i^iyi^fioc^o'iSrc 

(man 



Control 

10 

Si - 70 

Z 

I. IS 

M 

fppfp 

Mantoiax poad tiva 

30 

4S • iS 

SI. 13 t 

ft 

e) 

Mantoux nagativa 
8C0 jpaaitlaa 

30 

30 *• S4 

«>*25 ♦ 

• 


tm u h » l«i## 9 *7 0*0$* 
♦a * « • 10 *§4# 9 0 *001. 
% X e • f •«»* f /..^0*091 






7 


it is evlcfcfit irorr. ko, ll, ti 


;ait maxima 


cJejireasiun of T c«iX count was ofcserved In inantoux m. 
BCLi i-o&ltivia cases and the«« values w«r« »t*tiaticd,.v^, 
ai^axficant farom th© values ab8:erva.d in the csantiol ' 
of cases 0 * 001 ) • In waMsteiwi gositlv# eaiMis, 

the value® at i cull count w«ir« lee® as oomjpaired to r" 
values, no s tails tic oi si^nificaat diffetence wmm c: 
fxo«! the values observed Xn control grouju of cases* 









Imviiig 


HQ* 

Kiaf* 

Cpoanl 

FfiMry 

coffqplex 

10 

9 

Hoc Ml 
nutrition 

4 

42«*60 

64»«S 




Grade X 
malnutrition 

3 

.Sa-64 





Grade Xl 
wal nutrition 

1 


1 

^roQr®s3iv« 
a^iriMiiry con^plax 

5 

3 

Horwal 

nutrition 

1 

b9% 

5P% 1 




Grade I 

1 

5534 

55% 1 ': 




Grade 11 

1 

54% 

^ .M 

$ 4 % 1 

^ M -mJi fei 




Griidii I 


Gr«cl« 11 


Momttl 
nutri tlan 


C«rii'lc4l 


<3r«c!« S 


Gr«(3« II 


till* 13 


in...dAf£«r«Rt twomm o£ tuh&tculmiM with 

malnutrit-loii in mmtoux noQative BCG pogitivc aama , 


Tjfpe of 

lio.of 

Ho.of 

cases 

Malnutritioil 


Kmnge 

T-eells 

tuberculosis 

eases 

MX* wve 

Type 

lo. 


B^3BSI1 


% 

FrimaiY 

coi^lex 

10 

1 

grade 111 

1 

47 X 

47m 

i^rogressime - 

It 

m 

Grade IX 

1 

54% 

54m 

primary ' complex 

<«# 

m 

Grade IV 

1 

39% 

39% 

Tubercular 

c 

% 

Grade XIX 

1 

49% 

49m 

consolidation 


■ ^ 

Grade XV 

2 

36-39 

.37.«im 

Killiary 


M, 

Grade XIX 

1 

40% 

40 m 

tuberculosis 

m0 


Grade IV 

$ 

30-39 

3$»7m 

Tubercular 

10 


Grade XXX . 

3 

39-42 

40 *3% 

meningitis 

f 

Grade IV 

4 

33-39 

36«Sm 


Cervical 

15 

*1 

Grade XX 

1 

46% 

4im 

lymphadenitis 

■*» 








Grade IIX 

2 

44-46 45m 


50 

20 






Xt is siridsmt fmw. ti^Xs Ho. 13< that in seirsre casss 
of tulaoirculosiSf oaJLiiutiltion 'of grade lix m^i grade iv is Mofo 
eowmoB* Jitpressioii of T cells eere more in the eases tiaeing 
severe t^fies (grade XXX end grade IV'I of malnutritioo* 




TyiMi a£ tikhmxGUl&»i» 


i) Control 
() if ristsary complejc 
) i'rogreasiv® primary csomplex 
J tubercular conaolid ati on 
•) iub«rcular imningitia 
£) Killiary tub«rculoaia 
g) Cervical lymphadenitis 


8a.a£ 



eaa«« 

i Mean ± 


10 

60 .3 i 

3. IS 

10 

60.2 i 

5.53 


S2,2 i 6.8 
49.6 11*07 

39.9 t 5.09 
46.4 I 7.55 

S3 #9 &i»dS 
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It i» «iri<l«at from tiibln UQm 14, that in piriMiuey 
thsjpi i» no sigoifioiaiit <i«pjr«ssl.on of T c»a.I« in 
coliiMftiriaoti witli contsol# whilo otiktx of tnlaoirculosis 

jtbowoO sifnificant iSopjPi onion of It is adMO 

eviOont fxom tlio tahlm thmt m&ximm dmpjrm^mion of t<»coiio 
occur in ea««a of tubercuiiu: Miiingitin. 


Table iS 


B^lyrrphocyto count by £~roo«tt« formation in iwantoux pooitiv 


and mantpux negative 

. BCG positive .canen 

and in controls.. 


Croupa 



ca,,. ““S' 

pmrcmtMgw 
{ ^ :• # 1 


aj 

Control 

10 

15 • 28 

b) 

Mantoux ponitive 

30 

17 • 28 

e) 

Mantoux negative 
BCG positive 

20 

17 - 26 


20.1 + 3.89 
19.9 > 2.7 


i- 3.33 

mm 


tft X b • 1.08, J? *70*05 
jc c « 0.08, i» 70-05 
■ ^b X c • 0,34, I? *70.0S 

It in eviOent from table No. 15 that, in control 
9 J?ot 4 » of canon, S cell percentage in :;^.l 3.89, while 

in the ceiMin of mmtom ponitiwe and mantowc negative 
tm |»onitiwe canoe tbn B cell valuen are 19.9 ^ 2.7 and 
aO.O i 3*33 loiiwctively. Thmr^ in no eignifloen* 



of B c«li count in tl» cosoa of pooitlvo 

and mantoujt ntgativo BCG positive caaea of tutoercuXosia* 
Tbazm ie «i*o no •isaifioant difference in neatoua poeitive 
md oantoiix negative BCO positive cases. 


Table .16 


B cell percentage in different ty.pes of tubercnlosis * 


T]fpe of tuberculosis 


Bo .of 
cases 


@ cell % 

C Mean i- J.i)*) 


a) Control 

b) PriiPary eomplex 

g) progressive Primary complex 
<3) Tubercular consolidation 

e) Tubercular meningitis 

f) Milliary ibiberculosis 
Ce r Vic al lympbadeni t is 

Total number of cases 


10 

20.1 

mm 


10 

19.0 

♦ 

1.67 

5 

19.0 


• 3 S 

5 

20*6 


2 * 30 . 

10 

20. T 


3*30 

5 

2 1.0 


2.0 

15 

20 . 1 

■i 

2*77 






60 


81 


^a,& 

m 

1*3S» 

B TQ.OS 

^.d 

m 

1.09. 

B To. OS 


4R 

1.36# 

» *7o*05 

^c.e 

m 

1.06. 

P To .05 

^«#d 

in 

@ .43# 

B **7o*©s 


m 

1«4$. 

p To .OS 

“^a.e 

m 

0.43# 

B "70*05 

%,g 

m 

1*$2. 

p TO'#0S 

^a# f 

m 

a.so# 

P 7o.05 


m 

0.04. 

p To.oi 

^a»g 

m 

Q 

P '70.05 

*d,f 

m 

0.29. 

p To. os 

tb,c 

m 

Q 

P “7o.05 

^»9 

m 

0,36, 

P To .05 

^b*d 

m 

o.Sd# 

Totos 


m 

0.19. 

P To. 05 

be 

m. 

1.45, 

p "7o*os 

fc.g 


0.49. 

P To .05 


m 

2.06, 

P "7© *05 

^f.g 

m 

0.65. 

P To. 05 

bb#9 


1.12. 

■p To *05 






It 1« irvidwit from tabl* Ho* 16 th^it ther« i» 
no significant differanc# of .B coll caiint in between tne 
cases of control and cases of different types of toberculosis* 
There is also no significant difference of B cell count 
in between different form of tuberculosis. 
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Discussion 

Til® pxm»%nt »tudy wmm conSuctad in th« D*D®rtR«at 
of ra««li*tric*, M.D.l. MttdicaX Coii«g«, aiian»i» m«x m 



po«it4v« (81 caaas) and laaistouac B«gativ« B.C,G. positiv® 
(70 caaa«i iMir« ••i«ct«d for £urti»r Inireatigatioin. 
I'urthar liwastisation don® on tii«s® two group® of cases 
(151 cases) « revealed that our case material .cotifsrisedt 
30 castts of primary’ complex# 21 eases of progressiva 
primary complex# 22 cases of tuixircular consolidation* 

32 cases of tubercular mining it is# 12 cases of milliary 









which hair« bt«n -detailed earlier* i»uperficiai l^fmphadinitis 
iraa nio»t common presentii^Mil feature has also been obserired 
various other workers in the field iLincort and iewell# 
1963; Bhakoo and Ou£>ta« 1969* and Hutchinson# 1975i • 


Similarly# various other workers {Baffichandran 
and Furnayyan# 1966; Bhakoo and Gu|»ta# 19 €9; Manehanda# 
1969| Jain# 1978) too# like us have reported higher 
incidences of non-i^eeific symptoms as observed us* 
ttui hi^er incidence of superficial lymphadenopathy in 
childhood tuberculosis has been ascribed to the presence 
of rich lyi»tphatic supply in neck region and also due to 
haefnatogeiious spread which usually takes place in primary 
tuberculosis • 










mantoux dbubtfui reaction ($6«25'4 • Thus# on the basis 
of 2x»th mantoux and test <loii<e in the 3Q0 suspected 

cases of tul^rcuiosis# it was seen that only 204 cases 
were confiriwd to haTO tubereuXosis Cisantotix positive 
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lh«jteo© mt fniwtoiue ntfativity 

©f afcout 60 • Riwiachittidran ©t ml (If 76) «ii3 mckly 

«t al tli?72) about 60it# Chandra ®t al (1977), howofar# 
•howad a aofi-ra^stiirltsf about 56l4* /in oaarail iri»w of 
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groui;- of cas®®. It is «vi<3«nt fro» tafcl* No* if that 
in t}» 10 control group of cases* E»ro««tt« count was 
60 *3 ^ 3*8, with a range of Si to 70, Mtierea® In 30 ceee® 
of wantoux posltlire «ad 20 casea of iwaatoux negative but 
IC'G positive cases, the percentage of T lymphocyte cowit 
wtis 57*13 + 6*43, and 40*25 t 5*47 ;i with a range of 
45 - i'9 ‘inc 30 to 54 respectively. 

Thus our observation revealed tnat there was 
waxi’^um depression of cell ffNsdiateu imirunity in wantoux 
negative 5C0 positive cases# when compared to mantoux 
positive ana control group* on statistical analysis, it 









B2 


ThB ia f osii»t is ««••• m£ 

fias b@«n ascribed by thtsc worlccr due to d«i/r«»sion of call 
radiated iiiwimity in ca»«« of tuberculosis a« well as by 
the malnutrltiois which is imny m tiiws aaaociated with 
tuberculosla (i»4wpson et i953# Boughton «t ai, mmt 
i edcy et al, 1977; ieth ®t «1, 1985). 

^eth #t al (lydSi found ror® depression in ^ cell 
count in severe type of tuberculosis in whlcn the sever# 
gruoe of. malnutrition was present. I'athur et al 11939) 
stuoied j. cell count in wautoux positive and wantoux 
negative £sCo positive cases and they found that f cell count 
was significantly decrease in wantoux negative BCG positiv* 
cases Up / Q»05) • 

lurtlmr. we also triad to assess the I lymphocyte 
count in the various forms of childhood tuberculosis to 
ascertain whether the type and survey of tuberculosis has 
any effect on the iyrwuno logical profile of the disause. 
which has been shown in Table No. 14. it was evident from 
table that maximum depression of 1 cell count was seen in 
cftsss of tubercular meningitis (39.9 * 5.09), followed by 
cases of milllary tuberculosis and tubercular consolidation 
in which T cell count was 46*4 p 7 .55, 49.6 + 11.07 

respectively* On statistical snaiysis. it was evident that; 
besides primary ooiii»lext t^ich did not show any staUstically 
signif icaat decrease than the control group of cases * 

all the ether forms of tube-rculosis had a significant 
difference from the control though the significaiiee was 




thoroijflh g«n«3f«I MSd »y»t*if4c «3C«»iRat4oii 


mmtou:* t«iit 


on thm huBiB of induration of Miintoux t«»t< oMMt# 


w«r« dividod into tDrn* group* 


naatoiw po«it4f* (induration iwora than iO »•».>. HmMI 
€««•• w*r« iiiirfi»tii*t«d for tul5«rcuio*i« and proved' '!»« 
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2. iuoubtful mmtox* aii4ttr*t4©a hm^mn 5-i m.n**) . 

3. Ii«gatiir« mntoux tmmt iUm thm S i!i.w*3 . 


Ci. w«ri 


Doubtful r®«ctor» and pantoux nagatlvo BCG fN!i*Atiir« 
sra also giwn b.L’*c, v^ecim and aceoxdiiifly ®«»o» 


ahowlng Induration below 5 w.p. with l,c#C* vaccination 
wera l«ft &s »uch aasuirins a« non-inf acted cases, while 
ac-celerateci responder* tinduration 5 or wore) were 
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The value of B.C.C* vaccination as a diagnostic 
test sujj^rior to wantoux l»st was hlghlightad toy our 
obsarvation that out of 139 eases which were wiaatoiije 
eegative, 70 cases (50a#%| . Out of these# on S.c,G.. 
vaccination showed an aceelerated res|>ons« which wete 
deeignated as B*c.o, positive* Similarly# 66*2S^i 
response was also otoserred in pantoux doubtful cases# 

These two observations clearly indicate the superiority 
of £CG test over that of pantoux in the diagnosis of 
cases of childhood tuberculosis specially in cases of 
welnourishvent and iwpuno-deficAeacy. 

A correlation of the wan^toux rvaetivity in different 
grades of palnutrition revealed that pantoux positivity was 
waxinuif in grade 1 inaXnutrition (72*22!^ # and rinifTTUP C20li) 
in grade IV malnutrition* This can be easily explained on 
the basis of cellular Immune defieiency* which is prevalent 
in increasing grades of malnutrition* 

The nutritional status of proved cases of 
tuberculoiis in our study was assessed in eeeh eases of ^ 
childhood tuberculosis so as to ascartain idie effect of 
malnutrition per ee irnmune status, we observed ttiat# 
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c»llttlar iiwwtmity t . ' 

TtMi cwlXular ifwminity couid only b* asiMi«iMia iato 
10 haalthy coatrol gvDajp mt cmmBg 30 mmt&ux jponitiira eiuMi* 
and 20 ca«e» wnich war® waataux nagativ® ls«it BCC! pmltiwm* 
cellular iwruiilty in our atady wt» % f ipBjpliiSNarft!® 

count fcy £«ro«®tte It wa« «irid®nt fron* our obs«r®'at4on 

that in ID control group of ca»®«« £-ro»«tt« count wa* 

60*8 T 3,3 with range of 59 - IQ, in 30 wantaux poaitiv® 
caB«a* T lymphocyte count wa® 57 .13 * 6.43 with a rang® of 
45 « 68 whereas in 20 mentoux negative SCO positive casest 
T lymphocyte count was 40.25 + 5.47 with a range of 30 - 54. 
Our ofeservation* clearly revealed that wantousc negative iCG 
positive cases had maximiim depression of cellular irniunity 
as assessed by T lymphocyte count (than control and fRan.touJC 
positive cases) because, out of l^s 20 cases in the group 
15 cases were of dissemiiiated form of tuberculosis and most 
of them were in grade 111 and grade IV melnutritioe. both 
factors predisposing to cellular immune deficiency. 

Like the T ceil eotint. we tried to do EJC count 
is cell! and we observed that there were no significant 
difference in 1 cell count in wia*i.tou* positive «Qd wantouac 
negative Bcc positive cases when compared to normal healthy 
control, we also further tried to assess rosette eomit 
in different types of tuberculosis. ynllJce the T cell count, 
however, there was no correlation i^tween the severity of 
disease end @ cell count. 
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la a aa-tshull# our study th« following m 3 »&§m 
to coavsy • 

!• BCG v«ccia« m « disgaostie t«st was foiiail to 1 m inciir* 
»m>«raor tUun s-.oatoujc t«»t sjMcially la th® c«s«» of 
ipainutritlon and ifwuao-daflclAacy * 

2. Calluiar Iwfpunity as «ss«sse4 by ’S lys'pnocyt® count 
waa depr®»s®d in case® of childhood tuberculosis than 
nocTral healthy children. A Mignificant findang was 
that the se-wrlty of depression of cellular ifroun® 
response was in direct correlation with the sewerlty 
of tu^reulosls* 

I. u call count# which is an index of hwforal response# 
however# was not found to be affected in cases of 
tuberculosis* 

The mtchanisei of depression of cell wediated 
irnmine respanse which has been observed in otir study is 
due to t%#o Ifpportant factors - 

(aj association of malnutrition (in cases of tuberculosis) 
which is A veil documented factor in causetion of . 

depreesion of cell ynedieted immuiie responses* 

Cb) The tubercular infection £»r s@ is Also considered 

tu be an important fector in depression of cell medietedi 
iwunity* There 1# taaending literature to explain Idhe 
pathogenesis of dsprsssion of eeii wediAted iwsuiie 
rssponses in tuberemlosis* Seth et al have 
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Homm'mt, in aiditian to tlit ttSsom findinin« « 
4«t4ilfta ntmly of tiio «ib«|»ai»ui«tion of T emit*, mmvi of 
dlfforont iyiRplmJelcuiS in vitio is nsodiod to imx'tt'rsl tli« 
osGiianifRyi of tidbocoiao^ifasninitf in chiidton. 


##*#### 
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■ APfiMUDIX 

■ DSPARmSMT OF PAmXATRICS 
M»h0B« MiSOIC^ C0I4L.SG£ & HOdFlT^« 


tQPXC • MUimOLOOlCAL FftQFILS ZM CHIXX>HOOI? TOBEaCOliOSIS , 

WORK SHSET 


Investigator i or* ^ood. 

Guide i Or* R«o* 

K*D.,D*C.H*, 

Lecturer in Paediatrics* 

Li *Mo • I *•**««»#*«•««« Oate t ***#*•*»••**•# 

M •R *0 */o*p *0* iio • I ••••»•••••••••• Ward/ Bed fSo* i *•*•••»••••* 

Details of patient s 

it atien t * # nawe i ••»•»•••■••••••••»***•• Age/ Lex *»*••*•* •;* # 

J^tdre ss t •*«•*«******»**«•«*«*«*« t**************************** 
Date o£ admission t Date o£ discharge t 

Chief complaints i • ' 

(a) cough t 

i) Duration 

ii) With or without expectoration 

iii) /iinount of sputwn 

iv) Kucoid / Purulent / Mucopurulent 

v) Hemoptfsis. 

Cb) Fever i 

i) Duration . 

ii) Leverlty - mild / high 

iii) Type - continuous/interwittent/tswittent 

iv) Association 

Ce) less of iwtight i 
i) Duration - 
■ 41) Amoiant 

iii) Association 
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Ik) 

W 

(m) 

in) 


1 Tm» / MO - Duration 

Msmtitm I Lost / mt&imd 

il Dirration 

ii) Amount 


Con«cioii»fMi»a t Iiti>«ir«d / Intact 

Hoadicha/VcwiAtino t ¥•« / Mo 

Conimlaion 1 

i) Duration 
li) Typ« 

iii) Aaaociatad factor 


Backaclia 1 

ij> Duration 

ii) Dita 

iii) Discharga 

Bra athlasana' as 1 

i) Duration 

ii) Dnaat 

iii) Dairaritjf 


Chaat pain * Fraaant / Abaant 

i) Duration 

ii) Sita 

iii) onaat 


iv) Raliaving factor 


Oiatanaion of abdowan 1 Frasant / Abaant 

i) Duration 

ii) Mita 


liooaa wotiona t praaent / Absant 
i) Duration 
ii) Aiffount 

iii) with or without i^iiooua/hiocMat/both 


Altamata conatioaticm and diarrhoaa » / Ahwint 

mr.iMa biil Praaant / Ahaant 

i) Dairatiiih 
ii) Maliairifit fa«rto.ar 


t tmM / m 


i) 0ur«ti<m 
ii} OiKGhiiirQ* 
iil) i>«in 
iv} A«soei«ti€m 

liitiogy of 'Past illBW i 

i) Histoiry of mi®«i««/«jcanith«n/p«rtu««is 
Hi Hiiitory of diaIcN&tes 
iii) History of walnutrition 


Iv) Oth«r 

gaiBil.y Hiatory t 

QapcoXoqicaX History t 

Oiatary History t 

i) CaXoriaa 
ii) grotttin 

laiwmiigatioia Hiatoxy i 

akieiQ«»aconc>yffic History ■ t 

CSnarai iiXMwination t 


G.c. 

Jpulaa 

Icfe^ruji 

tailor 

ToRSHiratmi* 

0«d«na 

Cliibbio® 

l#yiiph«d«&0|>iilliy 
jmf otiMir : 

Hair 

Fo»t«i»illo 



lya* 

Oml 

Bm&tCLmmQBm ^ 

Tmmth 

Lip* 

Ski* 

SulbCUtWCMIOU* 

nmclmm 

AotliropoiBfttgic •x<if>in«ti.on i 
liAight : 

MAiglit 

Head circumference 
Kid arrr> circumference 

*yait»mic seemination t 
(i^ Heepiratory t 

i) Xnepection 

ii) Palpation 

iii) Percuasion 
iy} ^^uacultation 

iM Cardio-yaacular aystem s 

i) Xaapection 

ii) Palpation 

iii) Pereuaaicm 
ie) Auacultation 

i) Inapection 

ii) Palpation 

iii) Pareuaaion 
iy) ^uacultation 

SjtEgjia * . 

(a) Special deformity 

m Higher cantrea 

(c) cranial nemre ejeamination 

Cd) Sign of Meningeal irritation 


(flf) Motor • i) Ibuili 

ii) tOBO 
iii.) pmtmr 
iw} Co*ordiii«ti.Oii 

if) SmmmieT 

if I RofittJC • 4) &uyp«r£ic4ftl 

. 44) IMiitp 

444) Blmtmr 

CM Ga4t 

Ci) C«r«ba4Iar it4fn 

Mmtcu4o»>k»4«t«l «y»t»w» > 

4) dp4Qal 
44) othor 

Prgyiaional diasao«4g t 

INVStoTICATIJKto I 

Ui TLC nw SSR 

ib) x-ray cbaat / «p4n« / skull 

(e) FuBdus exandnatlon 

id) €•«•¥'• ExaMnatlOB 

itt) Barium follow througli 

if) B»C»G. 

if) Mantoux 

(h) T* Cell count 

ii) B. Call count 

smmt * 

smmiSi * 




